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Dear Educator: 

This publication is the third in a series devoted to changes in 
major curricular areas. The purpose of .the series is two^-fold: 
to provide a medium for the exchange of ideas; and to provide a 
means of recognizing outstanding work of local school systems 
and individual teachers in Kentucky. The superintendents and 
instructional supervisors in each district in the State of Ken- 
tucky have been asked to recoinnend, as contributors to the series^ 
administrative and teaching personnel who are involved in programs 
of an experimental or innovative nature. These persons were then 
asked by the Office of Curriculum Development to submit articles 
describing their programs. 



The response from the districts to the two previous issues has 
been gratifying. We are deeply grateful for the cooperation of 
the contributors. It is our sincere hope that you will find thi; 
publication useful in planning your own programs. 

Very ti yours. 




Wendell P. Butler 

Superintendent of Public Instruction 
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INTRODUCTION 

As we move around to the various Kentucky school districts, we 
are increasingly aware of the commitment of so many of our people 
to excellence in education. The incorporation of new knowledge into 
the programs of the various disciplines, the implementation of new 
methods in accord with recent theories of learning and instruction, 
and the use of a broad spectrum of materials and media — all of these 
give evidence that Kentucky educators are making every effort to 
keep pace with accelerating educational change. The articles in this 
publication describe such efforts and should serve to challenge all of 
us to examine our own programs thoughtfully and objectively, that 
children in Kentucky may have the best possible opportunities for 
learning. 

Each teacher of mathematics recommended by a superintendent 
or supervisor was asked to submit an article describing his or her 
program. No limitations were placed upon the writers as to the men- 
tion of specific teaching materials. However, references in this pub- 
lication to materials or special programs should not be construed as 
value judgments or recommendations regarding materials or pro- 
grams on the part of State Department of Education personnel. 

Don C. Bale, Assistant 
Superintendent for Instruction 
Kentucky Department of Education 
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ME CONTINUING REVOLUTION 
IN MATHEMATICS 



RUSSELL BOYD 
Mathematics Consultant 
State Department of Education 

Perhaps never before in the history of education has so much 
furor been created over change in a single subject area as has been 
created in the past ten years with regard to the teaching of mathe- 
matics. Perhaps never before in the history of education has so 
much change occurred in so short a time span as in the field of 
mathematics. This change is by no means over. What started as a 
gentle breeze in the fifties is gaining momentum. During the next 
ten years this revolution promises to reach hurricane dimensions. 

In February, 1963, Mary Poison said, “It is said that one-half 
of the mathematics we have today has been created by men who are 
still alive. Just four years later in February, 1967, Robert B. 
Kane said, “About 95% of all mathematicians that ever lived are 
alive today. Advances in science and technology in the last fifty 
years have resulted in a chain reaction in which mathematics has fed 
the flames of science and technology which in return have stimu- 
lated further research in mathematics. While there are still class- 
rooms that remain relatively untouched by this revolution — classrooms 
that resist any innovation — educators could no more revert to the 
mathematics of ten years ago than America could go back to the 
horse and buggy days. 

There are several reasons for this emphasis on change in the 
teaching of mathematics in the elementary and secondary schools. 
One is found in the rapid advance of knowledge and technology 
that to a great extent depends on mathematics for a base. Do you 
ever take the time to consider the mathematics involved in putting 
a satellite in orbit around the earth or moon, in putting a man in 
space, in putting a man on the moon and bringing him back to earth ? 
True, computers do the calculations, but the computer is just a tool 
of man, a machine that does what it is directed to do. It is the mind 
of man that directs the computer. 

iMary Folson, ‘‘National Problems and Trends in the Mathematical Train- 
ing of Elementary School Teachers.” CUPM Eeport No. 7, February, 1963, 
Mathematical Association of America. 

2Eobert B. Kane, “School Mathematics”, The Arithmetic Teacher, XIV: 2 
(February 1967), p. 126. 
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A second reason for change is a need for a more effective 
sequence from one grade to the next and from the elementary to 
the secondary school. The child needs a broader base for future 
mathematics than he has been getting from arithmetic alone. As a 
result, geometry and algebra, among other subjects, are introduced 
in the grades. These topie.s, not new to the student when he enters 
the secondary school, provide a smoother transition to the secondary 
school. 

Another reason for change is the recognition that the regular 
elementary arithmetic program was limited mainly to emphasis 
on the four fundamental processes — addition, subtraction, multipli- 
cation, and division. The emphasis was on drill and speed. Drill has 
its place, but understanding should come first. 

The need for a better understanding of the structure of mathe- 
matics as essential to a satisfactory and permanent grasp of the sub- 
ject matter is a fourth reason for change. The child neecU to know 
about the structure of the number system and the Why’s of the 
processes as related to computational procedures. It is as important 
for the child to know the Why as it is to be able to do the calculation. 

A need for an improved mathematics’ program for children of 
different abilties constitutes a fifth reason for change. Mathematics 
must be more challenging for the brighter pupils while promoting 
better understanding among the slower pupils. The new mathematics 
program will not make a class a more homogeneous group. It should 
produce a more heterogeneous group. The broader the base of mathe- 
matics, the wider the horizon, the more opportunities there are for 
challenging the individual. If homogeneity is the goal, it can be 
approached by spending time on drill and the lock-step curriculum 
as has been done in the past. 

Industry is demanding people with a better understanding of 
mathematics and higher levels of training in mathematics, which 
means that many concepts once reserved for the secondary schools 
and colleges must now be introduced much earlier. 

. The revolution in the mathematics curriculum in the elementary 
and secondary schools has been and is being consummated through 
a two-pronged approach. 

In 1951 Max Beberman founded the University of Illinois Com- 
mittee on School Mathematics (UICSM), the purpose of which was 
to re-examine the traditional mathematics subject matter and the 
method of presenting it at the secondary school level. The first ten 
years were directed toward developing a sequential curriculum for 
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grades 9 through 12, primarily for college capable students. UICSM 
introduced the “Non-Verbal Awareness Method,” a discovery method 
approach to mathematics. Students are taught by leading them to 
make their own discoveries about matheraalical concepts but are not 
forced to verbalize the concepts they have formed. 

Mathematicians and educators were soon niade -"ware of the fact 
that if much innovation was to materialize at the secondary level, the 
elementary school mathematics curriculum and methods of teaching 
must be revolutionized. As a result of this awareness, about ten years 
ago a series of projects were initiated by college professors, elemen- 
tary and secondary teachers and, in some cases, representatives from 
industry to make a critical study of the elementary school mathe- 
matics curriculum. 

The School Mathematics Study Group (SMSG), founded in 1958 
at Yale University and moved to Stanford University in 1961, was 
directed by E. G. Begel and financed by the National Science Foun- 
dation. This group recommended that a critical study be made of 
the elementary school mathematics curriculum. Among the aspects 
of the program recommended for study were: (1) gprade placement 
of topics, (2) development of concepts and mathematical principles, 
(3) the possible introduction of new topics, particularly from geome- 
try, (4) topics for the able learner, (5) training of teachers, (6) 
relation of elementary school mathematics to future study of the 
subject, (7) methods and materials for effective classroom instruc- 
tion, and (8) the application of findings in concept-formation from 
psychology and child development to learning of mathematics. This 
group developed a grade sequence of materials and a teacher’s hand- 
book to be used in in-service programs, workshops and undergraduate 
classes in mathematics for elementary teachers. 

The University of Illinois Arithmetic Project, under the direc- 
tion of Professor David Page, has prepared materials designed to 
increase the child’s interest and understanding of mathematics 
through insight and discovery. The project’s main concern was the 
development of materials for grades K-6. These materials were pre- 
pared with two purposes in mind: (1) to assist teachers in acquiring 
an understanding of mathematics necessary for successful teaching, 
and (2) to develop exercises and activities in mathematics which 
appear appropriate for elementary children. 

The Madison Project, founded in 1957, under the direction of 
Professor Bobert B. Davis, Syracuse University and Webster College 
in Missouri, was at first concerned with the development of materials 
to explore particular mathematical ideas primarily with elementary 
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school children but has been expanded to include materials for the 
secondary school. This project is concerned with supplemental or 
enrichment materials that “give life’* to mathematics. Three major 
purposes of the project are to promote interest in mathematics, to 
stimulate children to think, and to provide a sound background for 
future mathematics. 

The Stanford Project, under the direction cf Professor Patrick 
Suppes, has developed three programs for elementary school chil- 
dren : Sets and Numbers, Geometry for Primary Grades and Mathe- 
matical Logic for Gifted Fifth and Sixth Graders. Since 1963, Pro- 
fessor Suppes has developed a Programmed Computor-Assisted In- 
struction program. This program is used primarily in the Stanford 
area but has been connected by teletype to schools in Kentucky and 
Mississippi. The Kentucky project is centered in the area served by 
Morehead State University. This project is treated in an article in 
this publication by Drs. Morris Norfleet and Leonard Burkett. 

The Greater Cleveland Mathematics Program (GCMP) is the 
result of a cooperative effort of school districts and local business 
and industry in the Greater Cleveland area. A major purpose of the 
project is to develop the best possible curricula, kindergarten through 
grade 12, and to implement them in the schools of Greater Cleveland. 
Texts have been developed for grades K-6 and are being revised for 
use in the schools in September, 1968. GCMP is currently developing 
materials for the slow learner at the secondary level and is planning 
a program whereby algebra and geometry will be taught simul- 
taneously 

These are just a few of the many projects that have been de- 
veloped and are being developed in this country, the primary pur- 
pose of which is to discover what mathematics can be learned, what 
should be taught, the grade level at which it should be taught and 
the best methods for presentation. New or modem mathematics text- 
books are based on one or more of these studies. 

The tremendous problem of training and retraining of teachers, 
if these changes are to materialize in the classroom, represents the 
second phase of the two-pronged approach. All of these projects 
and studies emphasize the importance of in-service training of 
teachers. Handbooks and materials are directed toward teacher 
training in the new mathematics concepts. 

In 1964, Title III of the National Defense Education Act 
(NDEA) was amended to provide funds, on a matching basis, for 
NDEA in-service mathematics workshops. Since that time there have 
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been in Kentucky 190 of these mathematics workshops that have 
retrained more than 6,000 teachers, most of whom are elementary 
teachers. 

The National Science Foundation, the U. S. Office of Edu- 
cation, and private foundations have funded Summer and Academic 
Year Institutes, In-Service Institutes and Cooperative College-School 
Science Programs that have retrained thousands of mathematics 
teachers. The emphasis here has been at the secondary level (grades 
7-12) ; however, some elementary teachers have received training 
through one or more of these programs. 

Additional thousands of teachers have been retrained, through 
on-campus and off-campus cla.sses and workshops, by the colleges and 
universities. Through many of these classes and workshops, teachers 
have been able to earn credit at the undergraduate or graduate level. 

As a result of the increased emphasis on mathematics, the Com- 
mittee on Undergraduate Programs in Mathematics held a series of 
meetings, one of which was in Louisville, to make a study of teacher 
preparation in mathematics as a part of certification requirements. 
The recommendations of this committee, together with the recom- 
mendations of the Berea Conference on the Mathematics Program 
for the Preparation of Elementary School Teachers, led to the present 
requirement of six semester hours in mathematics for elementary 
teachers for certification in Kentucky. This requirement is in addi- 
tion to the methods course. 

Perhaps the emphasis on training and re-training of elementary 
teachers will have a more lasting impact on the continuing revolution 
in mathematics than the textbook materials used. It is the teacher 
who makes the difference, not the materials per se. This is essentially 
what Don K. Bichards was speaking of when he said, “It is import- 
ant for local leaders to notice the emphasis on teachers being ade- 
quately prepared. Cun'iculum is really a ‘people’ problem. It is not 
possible to change the curriculum without changing teachers. Tf’hey 
must be acquainted with various mathematics curricula before they 
can develop their own specific program.”® 

On the basis of results obtained from a questionnaire recently 
sent to all superintendents in Kentucky, more than two-thirds of 
whom have responded, 64% of Kentucky’s elementary teachers have 
been trained in new mathematics concepts. A breakdown of the type 
of training follows: 

^Don K. Bichards, “Local Curriculum Development,” BuXletin of the No- 
iional Association of Secondary School Principals, LXI; 327 (April 1968), 47, 
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College training as part of certification requirements 18% 

Graduate and undergraduate campus and off-campus 
classes and workshops 41% 

NDEA Title III Mathematics workshops 27% 

Others 12% 



That Kentucky’s elementary teachers have had more than one type 
of training is evident from these totals and from the comments made 
by the respondents. 

The revolution in mathematics is continuing. The next ten years 
may produce more change than has been produced in the ten year 
period now ending. The projects that initiated change are continuing 
to function; many more have been and are being organized; and 
materials and methods are bemg field tested. There are no final 
answers, only more questions. These questions, among others, are 
concerned with what can be learned, what should be studied, grade 
placement of materials, methods and materials for reaching the slow 
learner, individualized instruction, providing for the needs of the 
fast learner, computer assisted instruction, and in-service training of 
teachers. 

Topics such as sets, number bases other than base 10, modular 
arithmetic and numeration systems other than Hindu-Arabic have 
been introduced to the school curriculum to help children understand 
their own numeration system. Caution should be taken that these 
topics are studied for this purpose and not for their own sake. 

Grade placement of materials is receiving increased emphasis 
from kindergarten through the twelfth grade. Geometry and algebra, 
once reserved for the secondary school, are now being introduced 
in the elementary school. By using the spiral approach, concepts 
introduced early in the school curriculum are expanded upon until 
by the time the child begins a formal study of the topics, he already 
has a good background of understanding. 

Many junior high schools are offering what is considered high 
school algebra to the higher ability eighth grade students. This ac- 
celerated program provides the opportunity for these students to 
study what was traditionally thought of as college level courses in 
the junior and senior year of high school. One needs only to consult 
a college catalog to realize the extent of the emphasis placed on an 
accelerated mathematics program in the secondary school. 

The slow learner, once bypassed by the revolution in mathe- 
matics, is now receiving increased attention. In March and Decem- 
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ber, 1967, New York held two statewide conferences on Low Achievers 
in Mathematics. The primary purposes of these conferences were to 
develop a philosophy, set up objectives, and develop instructional 
techniques. On March 25-27, 1964, the U. S. Office of Education and 
the National Council of Teachers of Mathematics jointly sponsored 
a conference on the Low Achievers in Mathematics. Two school 
systems doing experimental work in the areas of materials and tech- 
niques in working with low achievers are Des Moines, Iowa, and 
Jefferson County, Colorado. 

The Comprehensive School Mathematics Program, Southern 
Illinois University, and the IndividuaUy Prescribed Mathematics 
Instruction Project at the University of Pittsburgh are directed 
toward developing modules or packets of work designed to permt 
the child to progress at his own rate. These materials are being 
tested in the vicinities of Carbondale, Illinois, and Pittsburgh, Penn- 
sylvania. In-service teacher training is an important part of these 

projects. 

The Association of State Supervisors of Mathematics and the 
University of Denver sponsored a five-day conference on Computing 
and Mathematics Instruction December 8-12, 1967. The purpo^ 
were to view current uses and effects of computers in mathematics 
education and to explore possible effective future uses. This confer- 
ence was funded by the National Science Foundation. During the 
summer of 1968 the University of Driver was host to a National 
Science Foundation Institute, the purpose of which was to tri^ 
teams of three key educators— two senior high school mathematics 
teachers and one college or university instructor — ^from each of about 
fifteen states in the utilization of computers in mathematics instrac- 
tion. The three educators were to form a nucleus to conduct similar 
Institutes in their respective states during the summer of 1969. 
Other colleges and universities are hosts to Academic Year, In-serv- 
ice and Summer Institutes in computer science and computer mathe- 
matics that are funded by the National Science Foundation. 

Eetums from questionnaires sent to aU states and territories 
during November, 1967, show that 37 elementary schools involving 
1,740 pupils and 452 secondary schools involving 40,521 pupils were 
using computers as an instructional device. Thirty-five states and 
territories, including Kentucky, reported some use of computers 
in the classrooms. This is minute compared to the total number of 
pupils in our elementary and secondary schools, but if one considers 
the cost involved and the length of time high speed computers have 
been in use, this represents quite an achievement. 
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The emphasis on in-service training for elementary teachers of 
mathematics is not abating. During the school year 1968-1969, the 
system of Wisconsin State Universities and Wisconsin Department 
of Public Instruction launched a statewide in-service program in 
mathematics for elementary teachers involving nine television sta- 
tions, nine FM radio stations, and eight state universities. Penn- 
sylvania State University has developed a programmed computer- 
assisted instruction program utilizing a mobile computer unit and 
telet3ipe machines designed to train teachers in the new mathematics 
concepts. This program was field tested in the Williamsport, Penn- 
sylvania, area during the 1967-1968 school year. Plans are underway 
to expand the program to other areas of Pennsylvania during the 
school year 1968-1969 and eventually to surrounding states. A con- 
ference was held March 7, 1968, on the campus of Pennsylvania State 
University, to which representatives from Pennsylvania, West Vir- 
ginia, Kentucky, and Tennessee were invited. The purpose of the 
meeting was to acquaint these state representatives with developments 
and to formulate plans for the future. 

Supported by funds from the Commonwealth of Pennsylvania 
and the U. S. Office of Education, the Pennsylvania Department of 
Public Instruction initiated the Pennsylvania Retrieval of Infor- 
mation for Mathematics Education Systems (PRIMES) in 1965. The 
purpose of this project is to make readily available to every district 
in the Commonwealth information concerning pupil objectives and 
mathematics concepts and to relate them to the age or grade level 
of the child. More than 300 content items, classified under seven 
general mathematics topics, and approximately 2,000 pupil objectives, 
stated in behavioral terms, have been identified. Each lesson is classi- 
fied according to the mathematics concept presented, the expected 
pupil behavior, type of problem, vocabulary and symbolism used, 
grade level intended and pre-text and post-text activities. These 
lessons are indexed by key-punched data processing cards. Questions 
may be addressed to the system by letter, telephone, or personal visit. 

The California State Department of Education recently pub- 
lished Part 2 of Mathematics Program K-8 (1967-1968 Strands Re- 
port by a Statewide Mathematics Advisory Committee) in which the 
mathematics curriculum is divided into nine strands as follows: (1) 
Numbers and Operations, (2) Geometry, (3) Measurement, (4) Ap- 
plication of Mathematics, (5) Statistics and Probability, (6) Sets, 
(7) Functions and Graphs, (8) Logical Thinking and (9) Problem 
Solving. While it was not the intention of the committee to be pre- 
scriptive to authors, publishers, and teachers, they attempted to set 
forth a “strong and clear statement of the many subtle and crucial 
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issues in curriculum planning, together with our recommendations 
and commitments on these issues.” Algebra, according to the report, 
is not listed as a “strand” because the central ideas of a modern 
algebra course can easily be identified as an extension of the frame- 
work of the strauife described here. The committee believes that the 
next five years a\u 11 see more and more students ready for a first 
course in algebra at the beginning of grade eight. 

These projects and curricula are representative of the continu- 
ing revolution in mathematics. All are directed toward meeting the 
mathematical needs of the child in a rapidly changing environment. 
Whether the child is a slow learner or gifted, he is going to need 
more mathematics and a better imderstanding of mathematics. He 
needs to learn how to learn mathematics. 

The increase in membership in the National Council of Teachers 
of Mathematics during the past ten years further emphasizes the 
extent of interest in mathematics. Organized in 1920, the member- 
ship of this organization had reached only 13,000 by 1958. By 1967 
the membership had passed 49,000. Last year ten regional meetings 
sponsored by NCTM were attended by more than 20,000 mathematics 
teachers. The attendance at the annual meeting in Philadelphia in 
mid-April, 1968, was expected to reach 8,000. 

Irvine H. Brune, writing in The Mathematics Teacher, said, 
“Curricular changes in mathematics, particularly during the past ten 
years, have aggravated some of the problems of preparing teachers. 
Chief among those problems stands the need for growth on the job. 
The teacher’s subject grows rapidly, his courses of study change at 
least occasionally, and his knowledge of how pupils learn had better 
grow. The teacher needs to learn more mathematics, more details 
of curricular changes in mathematics, and more methods of teaching 
mathematics. He can never conclude that now he is fully prepared.”* 

The teacher of mathematics, as never before, realizes that he must 
keep abreast with new trends in his field of specialty and that he 
should be ever on the alert for better ways of reaching the individual 
child. 



^Irvine H. Brune, ‘‘Points and Viewpoints,” The Mathematics Teacher, LX: 
6, (October 1967), p. 653. 
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TEACHING MATHEMATICS 



A more difficult task than learning mathematics is 
learning how to teach it. The teaching involves not only 
mathematics, methods, and materials but also complex human 
beings — our students — ^Avho differ from one another in their 
intellectual, emotional, and physical reactions. The success- 
ful teacher understands the learning process as well as the 
goals of instruction. 

As classroom teachers, we have to make many difficult 
decision every day. We must decide what to teach, how to 
teach it, and how much to emphasize certain ideas and 
skills. We must select activities and materials that will be 
appropriate for pupils with widely varied interests and 
abilities. AVe must be able, finally, to evaluate the effective- 
ness of our instruction. 

To teach mathematics successfully, we must know the 
subject matter; but we must also be able to communicate 
our knowledge to the pupils. We need to search for appro- 
priate examples and vivid illustrations. We need to formu- 
late challenging questions. We need to encourage pupils to 
participate in exploring mathematical ideas. If we can 
instill into our pupils our own curiosity about mathematics, 
they will come to share our enthusiasm for the subject. 



I Donovan A. Johnson, ‘‘Teacher Preparation: We Must Broaden Our Con- 

I cem and Involvement, ’ ’ Newsletter , The National Council of Teachers of Mathe- 

matics (December, 1967 ). 
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CURRICULUM CHANGE IN MATHEMATICS 



THOMAS J. DUNN 
Administratiye Assistant for 
Distmctional Services 
Fayette County Schools 

Providing for the formulation of curriculum objectives and for 
the determination of curriculum content and organization are specific 
and major responsibilities of the Division of Instructional Services 
of the Payette County School System of Lexington, Kentucky, 

The merger of the Lexington Independent Schools with the 
Fayette County Schools created an immediate need for the revised 
formulation of curriculum objectives and for the redetermination 
of the curriculum content and organization which would be best 
suited to the merged school system. In addition, changing times had 
made the present curriculum guidelines in both systems out-dated. 

Seeking the best thinking to begin the approach to curriculum 
revision, an advisory committee was appointed to initiate the im- 
portant task which would ultimately affect the school community of 
some 35,000 students and 1,800 teachers and administrators. This 
advisory committee was composed of central office administrators 
representing the superintendent, coordinators in the Division of In- 
structional Services, school principals, the director of guidance, and 
the coordinator of curriculum development from the State Depart- 
ment of Education, 

Purposes and uses of written curriculum guides were clarified 
in the advisory committee’s initial meeting. Curriculum guides may 
be used in various ways and have specific purposes in serving the 
child in school, the teacher, the counselor, the principal, the central 
administrative staff, the Board of Education, the parent and the 
general public. 

For the child in our schools: 

The curriculum guide provides for a sequential, logically de- 
veloped instructional program from Grades 1 through 12, better 
assuring that there will not be needless repetitions or omissions 
in the continuous learning program for each child. 

In a system where there is a great deal of intra-system mobility 
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of school population, and where district lines are often changed, 
the curriculum guide provides a means for a continuous edu- 
cational program for the child who may spend a level of his 
school life in two or more schools. 

For the teacher and counselor in our schools: 

The curriculum guide — 

provides a valuable reference for a total overview of the 
instructional program of pupils. 

provides a valuable aid and resources for long-range and 
daily planning. 

is a help to the teacher and counselor in providing instruc- 
tion more nearly at the level of learning for the individual 
child. 

provides a valuable tool for the teacher, as weE as the coun- 
selor, in interpreting the instructional program to pupils, 
parents, and administrators. 

For the principal in our schools: 

The curriculum guide — 

provides a valuable reference for a total overview of the 
instructional program he is responsible for administering 
and supervising. 

provides the basis for the orientation of new staff members 
to their teaching responsibilities. 

provides a valuable aid to the principal in supervising the 
work of individual teachers and the teacher’s instructional 
program. 

provides necessary information to the principal in develop- 
ing the total organization of the instructional program in 
his school. 

serves as an aid to the principal in selecting textbooks, sup- 
plementary materials, equipment, supplies and various 
resources for improving the instructional program in the 
school. 

provides information to the principal for interpreting the 
school program to pupils, teachers, the superintendent and 
staff, the public, and the Board of Education. 
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For the Superintendent and the Administrative Staff: 

The curriculum guide — 

provides a reference for an overview of the total instnictional 
program in the school system. 

prov.:dcs valuable information for interpreting the instruc- 
tional program of the school system to both the professional 
staff and the public. 

provides information for determining expenditures for in- 
stnictional needs. 

provides direction in detennining and developing in-service 
programs for teachers and administrators. 

provides information needed for annual reports to the Ken- 
tucky State Department of Education, and for accreditation 
'reports to the Southera Associanbn bf^ and Schools. 

For the Board of Education: 

The curriculum guide provides the Board of Education a resume 
of the total school program for which the Board has a respon- 
sibility to the parents and to the general public of Payette County. 

The curriculum guides, upon adoption by the Board of Educa- 
tion, provide a Board of Education policy for the curriculum 
of the Payette County Schools. 

PolloAving the clarification of purposes, the advisory committee 
moved to establish a plan of work for curriculum development and 
for writing the guides. Believing that classroom teachers, as profes- 
sional educators, play an instrumental part in curriculum develop- 
ment, and believing that all teachers in all schools should have a voice 
in what is being taught in the school, an organizational system was 
developed Avhich permitted representation of each school in the work 
to be done. The elementary schools were divided into three geograph- 
ical areas with each school having a representative to an area. The 
secondary schools comprised a fourth area with similar representa- 
tion. Prom the four areas, a central committee of ten teachers was 
selected to work with consultants and coordinators to direct and to 
coordinate the total effort of the system in a specific area of cur- 
riculum development. The Central Committee, along with the co- 
ordinators and consultants, was charged with the final responsibility 
of producing the finished curriculum guide. 

Because of many changes which had developed in the teaching 
of mathematics over the past years, the advisory committee decided 



that revision of the mathematics cnrricuium should receive top pri- 
ority in curriculum revision work. 

To initiate the work of the mathematics curriculum revision, a 
listing of outstanding mathematics consultants was compiled, and 
from this list a nationally known math consultant was invited to 
spend the day working with members of the central committee and 
the central instructional staff. The day was culminated wdth the 
consultant addressing all principals and the math representatives 
from all schools in the system. 

Released time was provided at Board expenses for the ten mem- 
bers of the central committee to complete much of its work, and a 
consultant from the University of Kentucky was employed with 
ESEA Title III funds. In the ten days of released time which the 
central committee used periodically during the school year, the com- 
mittee directed the necessary communications to and from each indi- 
vidual school to gain the best ideas and the representative thinking 
of all teachers. During this time, the central committee also studied 
professional literature and a wide variety of math programs, viewed 
films pertaining to the development of behavioral objectives, dis- 
cussed together and with the consultant many points of view related 
to the development of the mathematics curriculum. 

By the end of tl'' school year, the central committee had gathered 
what it felt was sufficient information and data to write a mathe- 
matics curriculum guide for Grades 1 through 12 for the Fayette 
County Schools. 

With the a-ssistance of ESEA Title III funds, three weeks of 
time during the early summer enabled the members of the central 
committee to complete the new curriculum guide in mathematics, one 
which will bring innovations to the math program of the system and 
one which hopefully will provide directions for an improved mathe- 
matics instructional program for each student in the school system. 
Pinal editing and publishing of the guide was scheduled for com- 
pletion during the summer of 1968, 

During the summer the new mathematics curriculum guide was 
presented to the Board of Education for adoption as the official 
mathematics curriculum for Payette County Schools. 

After Board approval, and during the summer, all principals were 
instructed in the changes which have been made in the mathematics 
curriculum in an attempt to help each understand the significance 
of the changes. In the pre-service days immediately before school 
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begins, all principals, in turn, instructed their mathematic teachers 
in the use and application of the new guide. 

The coordinator of mathematics for the Fayette County Schools 
will make plans to do in-service work with teacher groups and 
faculties during the next school year to further clarify the mathe- 
matics curriculum as presented in the new guide. 

It is the plan of the Division of Instructional Services that con- 
tinuous revisions to the mathematics curriculum will be made as needs 
arise to keep the math guide current and to provide better the sort 
of mathematics program that our youth need. 

With the cooperative effort and thoughts of our teachers, prin- 
cipals, coordinators, consultants and Kentucl^ State Department of 
Education personnel, it is our hope and belief that we wiU have 
developed curriculum objectives, content and organization in our 
mathematics curriculum guide which will improve our instructional 
program in mathematics. 



Tour Own Philosophy 

If you were asked to describe, in a hundred words or 
less, your general philosophy for teaching mathematics, 
what would you say? 

The J. P. Math Philosophy 

Teach mathematics, lots of it. Show that mathematics 
has to do with the children’s world, in school and out of 
school. Sneak up on a major topic so that by the time you 
are ready to teach it pointedly, the children already know 
most of it. Get the children actively involved in each lesson. 
Make sense to them. 

Dr. Jo Phillips, “Teaching New Math,” The Insirucior (February, 1968), 
p. 40. 




16 



ELEMENTARY PROGRAMS 



THE ORIGIN AND DEVELOPMENT OF 
MODERN MATHEMATICS AT HIGHLAND SCHOOL 



MBS. VIRGINIA ATKINSON 
Principal 

Highland Elementary School 
Hopkinsville, Kentucky 

At a time when pupils’ interest, achievement scores, and Sputnik 
were calling for a change, modern mathematics was introduced to 
the pupils of Highland Elementary School. This program is based 
on the following beliefs: 

Mathematics is a system of related ideas. These ideas are 
not acquired through the repetition of the words of someone else 
nor are they acquired through meaningless drill. They are ac- 
quired as the result of inquiry; of the kind of thinking that is 
done when the ideas that have been acquired are used as a means 
of discovering new ideas. 

A child should be provided with many enriching experi- 
ences. Through these experiences a child will get a background 
of attitudes, appreciation, facts, and skills that will enable him 
to do the mathematics of later years and be able to meet inde- 
pendently any situation in which a need for mathematics arises. 

Mathematical experiences should be on the child’s level so 
that he will be able to understand new ideas and in general to 
achieve. This achievement helps the child to have a positive 
attitude toward mathematics. 

A summer institute afforded the principal the needed back- 
ground to launch the program on a limited basis in September, 1961. 
Using a guide prepared in the institute, Highland teachers partici- 
pated in a workshop after school. Later, they were in NDEA spon- 
sored workshops for primary and for intermediate levels, where a 
modern mathematics booklet was prepared for parent education. 

Spontaneous enthusiasm compelled the teachers — and the prin- 
cipal— to begin immediate use of the new concepts with all pupils, 
grades 1-6. Since state textbooks were not yet available, A Guide 
for Teaching Primary Children was written by the principal and 
enrichment materials were added. 



To implement the mathematics program further, a small selected 
group needing a challenge in mathematics was taught from an enrich- 
ment workbook for a thirty-minute period once a week. Interest 
mounted rapidly as their mathematical understanding increased. This 
group continued to be outstanding in mathematics as it progressed 
to junior high and thereafter. Recently, one of these pupils who is 
now a junior in high school has taken the college entrance examina- 
tion and made a perfect score in mathematics. 

We have learned that this program, like any good instruction, 
necessitates a great deal of planning by the teachers, supervisors, and 
administrators. The faculty envisioned team teaching as the means 
for strengthening the mathematics and language arts programs. 

Team teaching, organized two years ago, has enabled the teachers 
to assess each child’s ability and teach him on his level. Some begin- 
ning pupils are able to move from the concrete to the abstract more 
rapidly than others. Grouping within the classroom for mathematics 
instruction enables the teacher to challenge without frustrating the 
pupils. The day when all pupils in a class are assigned “X” number 
of probems for drill has pa.ssed. Drill is an important mathematical 
tool, but it must be used with discretion. For example, once a child 
understands place value as it relates to the fundamental operations 
in expanded notation, there is no reason to continue drill using ex- 
panded notation. Grouping for mathematics instruction has proven 
as advantageous as grouping for language arts. 

More and more material is becoming available. 

Some of the most useful aids, in addition to textbooks, include 
counters of many kinds, abacus, flannel board objects, duplicating 
masters, liquid measures, both plane and space geometric shapes 
or objects, various charts (showing properties, equivalence, etc.) 
demonstration clocks, board and pupil compass and protractors. As 
additional material becomes available the interest and the enthusiasm 
abounds and achievement scores continue to substantiate the success 
of the program. 

This approach to mathematics inspires and encourages the indi- 
vidual to think and discourages rote memorization. This better pre- 
pares him to enter the field of unified mathematics as it is presented 
on the secondary level. Eventually, pursuit of his chosen profession 
is greatly facilitated since a pattern of positive thinking lias already 
been formed. 
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THE SCHOOLS AND THEK PURPOSE 

This, above all: education is not a game. The present 
writer— and, most likely, the present reader— have livings 
to earn and families to support. Jobs in education may make 
this possible. Yet the schools do not in fact exist for our 
benefit; they serve a purpose as serious as the purpose of 
hospitals (and with no schools, or bad enough ones, there 
can be no hospitals, or only very bad ones) ; they serve a 
purpose as serious as armies and nuclear missiles (to be 
sure, this hardly seems to be recognized, but it is absolutely 
sure that man cannot fail to recognize it for many more 
years) ; they serve a purpose as serious as legislatures and 
courts (in this case the famous remark of Thomas Jefferson 
remains accurate today and will continue to be accurate in 
the future) ; they serve a purpose at least as serious as 
whiskey, cosmetics, tobacco, detergents, floor wax, and 
automobiles. 

We cannot apologize for a relentless impatience to im- 
prove education. We can never settle for “business as 
usual.” We cannot merely write learned papers for the 
edification of our colleagues and the enhancement of our 
own professional image, or for the enlargement of our in- 
come. Our schools are not as good as they might be; they 
are not as good as they need to be; and it is our job to make 
them better. The verdict of our colleagues on us will count 

^ nothing compared to the verdict of history on our civ- 
ilization. 



Eobert B. Davis, Tftc Changing Curriculum: Mathematics (Washington: As- 
sociation. for Supervision and Chirriculum Development, 1967), pp. 73-74. Reprinted 

hj permission. Copyright (c) 1967 hy the Association for Supervision and Cur- 
ncolum Development, NEA. 
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CLABENCE N. WOLFE* 
Learning Program Director 
McNeiU Bchool 
Bowling Green, Kentnclgr 

The McNeill Learning Center is the site of an ambitious attempt 
at individualizing instruction. This is a school consisting of children 
who represent a cross-section of abilities and backgrounds in tradi- 
tional grades 1-8, with no selection of students or staff. The program 
was begun in 1966 through a grant from Title III, ESEA, to establish 
an innovative program for Region II, Kentuclgr. 

Since we are striving for individualization of learning, there 
is practically no large group instruction, no attempt to teach a group 
of thirty children the same thing at the same time at the same rate. 
The teachers are called learning coordinators, as this is their task — 
to coordinate the learning of children. There are two divisions within 
the school: Plaza A containing grades 1-4, and Plaza B containing 
grades 5-8. There is some interplaza movement but mostly the chil- 
dren move within their own plaza. 

We have attempted to completely individualize the mathematics 
program, allowing each child to be successful in math and to proceed 
as rapidly and as far as he possibly can according to his ability, 
background, and interest. .We felt that as long as we were in the 
traditional seK-contained classroom and kept the children in a lock- 
step situation we could never have an adequate mathematics program. 
Too little emphasis is placed on math, especially in the primary grades, 
in the seK-contained classroom where a teacher is supposed to be an 
expert in everything. It is an impossible situation to even suppose that 
teachers will do an equally good job of teaching all subjects. Many 
times math is the subject that suffers. Many elementary teachers 
are poorly trained in math and dislike math, and this is transmitted 
to the student. 

We began by taking two teachers in each plaza who volunteered 
to take full responsibility for math as their primary task. These 
were not people especially trained in math but good elementary 
teachers who liked math and did a good job of teaching it. All stu- 
dents move to these four people sometime during the day for mathe- 

*Since ■writing this article, Mr. Wolfe has joined the staff of Project 
MUST, Bowling Green. 
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inatics. Since they are concerned primarily with mathematics they 
can devote their time to planning, organization, study, and prepara- 
tion for a better mathematics program. 

Since we no longer have a central library, each mathematics area 
serves as a learning center, an area where there are people, places, and 
things pertaining to mathematics. This Avould include one or two 
learning coordinators (teachers), a part-time aide, a mathematics 
library consisting of reference books and a Avide assortment of text- 
books of all levels, multi-media such as manipulative devices, games, 
flim loops, film-strips, and tapes, and, in Plaza B, individual study 
carrels. 

Plaza A math consists of two learning centers to which children 
move for mathematics, directed by Mrs. Patricia Shanahan and Mrs. 
Rachel Walker. Learning packets prepared by the staff for each 
child include directions, materials, multi-media, and evaluations. 
We use a multitude of materials in preparing these packets which are 
found in the math learning center. Individual children are directed 
to packets according to their past and present performance, ability, 
and interest. The learning coordinator works Avith the children indi- 
vidually and in small groups, alloAving each child to proceed as 
rapidly as possible. There is great variance in the number of packets 
which individual children aauII complete in one year, but the next 
year each begins at his point of completion from the preceding year. 

Due to the state of flux of mathematics instruction in Kentucky, 
and to our changeover in the past few years from “traditional” to 
“modern” math, we have children in each plaza Avith a wide variety 
of background in math. We are attempting to have a strong 
sequential" modern math program and at the same time concentrate 
on the Aveaknesses of indiAudual children in concepts and computa- 
tion due to past experiences in mathematics. We use many types of 
materials — audio-visuals, games, laboratories, multi-level commercial 
materials — any material which we feel fits the individual child’s 
needs. 

In Plaza B we have a large learning center directed by Miss 
Ruby Warden and Mrs. Ruby Daniels. This room was formerly two 
classrooms but with the removal of a Avail became a large area in which 
we can house all types of materials pertaining to mathematics, includ- 
ing a math library and student study carrels. These children are 
individually scheduled on twenty minute modules according to their 
need in mathematics. There is no mass movement of children as a 
child moves on his oAvn individual schedule. Each child works in a 
mathematics packet according to his needs. The learning coordinator 
works with individuals and small groups in giving instructions, aid. 



22 



and evaluation. Within the packet are self-evaluations, and each 
student is given a -written and/or oral evaluation at the end of the 
packet. Prom these evaluations, both by the student and coordinator, 
the student is directed to his next learning pack. There is no basic 
text and no assigned homework (although many children request 
to take material home, which we encourage by allowing them to take 
tapes, recorders, filmstrips, etc., in addition to books). There is no 
repetition of a pack ; but if the evaluation indicates lack of sufficient 
comprehension, the student is directed to additional material on the 
same concept. If he demonstrates sufficient comprehension on the 
evaluation, he goes to another pack in the mathematics curriculum. 

We began the program by determining from achievement tests 
and learning coordinators’ opinions the placement of children in the 
mathematics sequence. We plotted for each plaza a possible sequential 
development of mathematics where individual concepts would be 
emphasized, but at the same time allowing for flexibility for the indi- 
vidual student. The student in Plaza A or Plaza B begins at the 
appropriate place in the curriculum and covers as much mathematics 
as possible each year. To have time for team planning, the staff sta}^ 
each afternoon for one and one-half hours after the students are 
dismissed. We also were able to have a four weeks planning session 
in August, 1967. 

Although we have not been in the program long enough to have 
a critical evaluation of students, many achievements of the program 
are apparent. Students are more independent and accept much 
responsibility for their own learning. They are much happier, due 
to their not being frustrated or bored by being kept with a group. 

I Some children will complete what would be traditionally two or more 

years of work in one school year, allowing them to have greater scope 
i and depth in mathematics than would ordinarily be possible. Slower 

! children are learning mathematics but are working at a level where 

, they too can be successful. There is no failure; the child completes 

as much as he can and continues from there the following year. 

I am extremely pleased with the program thus far. There has 
been much more accomplished than I had dreamed possible in this 
short period of time. Since McNeill is serving as a Title III center 
for Region II, there have been hundreds of visitors from the state, 
nation, and foreign countries. Many of the things we are doing 
; are being adopted successfully by other schools. We hope that we 

have in some small way contributed to the improvement of education 
in Kentucky. 
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COMPUTER ASSISTED INSTRUCTION 
IN EASTERN KENTUCKY 



DB. MORRIS L. NORFLEET 
Vice President, Research and Development 
Morehead State University 
Morehead, Kentncl^ 
and 

DB. LEONARD BURKETT 
School of Education 
Morehead State University 
Morehead, Eentncl^ 

In recent years, much emphasis has been placed upon methods 
and techniques of teaching arithmetic. Teachers with large classes 
have been hard pressed to find the time to adequately teach all the 
needed concepts and follow-up by furnishing the needed drill and 
practice necessary to firmly establish the competencies and to indi- 
cate areas of weaknesses which might need further development. 

A single teletype console offering a drill and practice program 
in arithmetic via computer was moved into a remote school in Eastern 
Kentucky for a six weeks period ending May 17, 1967. This was a 
cooperative effort involving Central Midwestern Regional Educational 
Laboratory of St. Louis, Stanford University of Palo Alto, California 
and Morehead State University in Kentucky. The impact of this com- 
puterized program in mathematics on these rural isolated youth, as 
shown by statistical data and teacher observation, was phenomenal. 
The mean gain in computational skills for twenty-nine students for 
a six weeks period was 7.7 months. 

The Eastern Kentucky Educational Development Corporation is 
presently administering a project which utilizes twenty-eight of these 
teletype terminals in ten different schools in Eastern Kentucky. The 
project was organized in cooperation with Morehead State University, 
Morehead, Kentucky. The Institute for Mathematical Studies in the 
Social Sciences, located at Stanford University in Palo Alto, Cali- 
fornia, provides computer time and instructional materials. Technical 
services have been sub-contracted to the Central Midwestern Regional 
Educational Laboratory, Inc. (CEMREL), of St. Louis, Missouri. 
The program is financed with funds made available vhrough the 
Elementary and Secondary Education Act (PL89-10) of 1965 (Title 
III) and through state and local sources. 
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HOW IT WOEKS 



As the name implies, computer assisted instruction in mathe- 
matics is to assist in the task of instruction and is not designed to 
take over the instructional program. It might rightly be designated 
as a highly sophisticated teaching aid. 

After the teacher has developed a concept in arithmetic, the 
student is furnished drill and practice by the computer. The student 
activates the teletype terminal by pushing the start button. Immedi- 
ately, the machine types “Please type your number and name.” The 
student types in a four digit number and first name. His last name 
is typed by the computer, thus starting his drill and practice lesson. 

The first lesson on each concept consists of a pretest on the 
particular concept. According to his score on the pretest, he is 
branched into one of five levels of difficulty in the concept for his 
first lesson. Thereafter, his score on each lesson determines whether 
he stays on the same level, moves to a higher level, or moves to a lower 
level imtil he has completed a series of five lessons on the concept. 
The program attempts to keep the success level of each student be- 
tween 60% and 85% by moving the student up or down in the levels 
of difficulty. The last, or seventh, lesson on each concept consists of 
a post test of the same level of difficulty as the pretest. 



ADVANTAGES OP THE PROGEAM 

Several benefits are derived from this drill and practice program 
that could not possibly accrue from other types of drill and practice. 

Hidividualization 

The computer individualizes the lesson for each child as the 
teacher could never do because of the time factor involved. The 
branching system keeps each student at a level where he can enjoy 
a certain amount of success and yet keeps him on a high enough level 
to furnish a challenge. 

Feedback 

The feedback from the computer tells the child immediately 
whether he has made a right or wrong response. If he continually 
makes a wrong response, he is finally given the correct response and 
allowed to type this in so that the last answer he sees is the correct 
one. When his lesson is completed, he is presented a printout of the 
number of problems in the lesson, the percent correct and the time 
taken. The printout might look like this: 



20 JUNE 1968 

16 PROBLEMS WITH 94 PERCENT CORRECT IN 171 SECONDS 
GOOD-BYE, BOBBY. PLEASE TEAR OFF ON THE DOTTED 
LINE 



The teacher is given a printout each day of class performance. 
This encourages the diagnostic approach to teaching, using these 
evaluative results. 

Motivation 

Students enjoy the computer type of program and have shown a 
high degree of motivation. When a student is working on the tele- 
type machine, he is so absorbed in his- lesson that discussion among 
observ^ers of the program does not seem to penetrate and bother him. 
Many reports have come in from teachers concerning children who 
had been attendance problems and have shown marked improvement 
because of their reluctance to miss their “turn” at the computer. 
This new method of instruction arouses interest in parents who have 
never before indicated interest in the child’s school program. Some- 
thing about the computer printouts elicits interest from parents where 
other school papers have failed. 

OUTLOOK FOR THE FUTURE 

With the reduction of transmission costs modem programmed 
material can be made available to the most isolated educational 
situations. Many possibilities are now being investigated for cutting 
operating costs. One such possibility is the sending of computer 
signals via the micro-wave networks used by educational television 
stations. Advances are being made in the technology involved in 
computerization of different type materials and in the adaptation 
of programs to computer instruction. The near future should see the 
best of programmed material, teaching techniques and evaluation 
approaches become available to schools heretofore ou"tside the main 
stream of education technological advances being made elsewhere. 



tHE NUMBER UNE 



MBS. VESA L. MATTHEWS 

Morgan Elementary School 
Paducah, Kentncl^ 

Two years ago the mathematics program in the elementary 
schools of Paducah was revised. Instead of stressing the traditional 
mastery of skills, teachers Avere encouraged to emphasize the more 
modern approach of stressing the understanding of mathematical 
concepts. 

As an intermediate teacher of Mathematics I have found that 
many of these concepts can be developed in a meaningful way by the 
use of a number line. By the time children reach the fifth grade 
they have already acquired an understanding of certain number 
relationships and numerous number patterns and are ready to proceed 
into more advanced concepts. The concepts can be developed with 
much interest and enthusiasm Avlien children are encouraged to seek 
out and discover ideas for themselves, to explore various patterns 
and relationships, and to arrive at their own generalizations. . 

Basic operations and equations 

By displaying a number line on the chalk board and allowing 
each child to manipulate one of his own at the same time, children 
are led into making many discoveries which result in a keen and 
lasting understanding of many addition, subtraction, multiplication 
and division facts. Even though the children have had previous 
experience with these operations and how they relate to the number 
line, the purpose here is to help them extend their knowledge through 
other discoveries. For example they show the combination 3 + ^ ^>7 
beginning at point 0 on the line and jumping to 3 followed by 4 
jumps to the right. Then they show the combination 7 - 3 by begin- 
ning at point 0 and jumping to 7 folloAved by a jump of 3 units to the 
left of 7. "With these be sic ideas the children are able to relate the 
following equations: 

3 + 4 = 7 
7-3 = 4 

This type of practice leads children not only to discover that 
subtraction is the inverse of addition, but they can also discover, 
by manipulating other jumps on the line, that 3 + 4 = 4 + 3 which 
clarifies the commutative principle of addition. 
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Tills same method is used to exploire multiplication and division 
concepts, il'or example, the children are told to begin at point 0 and 
to make 4 jumps of 3 units each. The landing point -will be 12. Now 
they are able to relate the following equations: 

3 + 3 + 3 + 3 = 12 
and 

4 X 3 = 12 

Using the same number line the children are now instructed to 
begin at point 12 and make 4 jumps of 3 units each to the left. Prom 
this they’re able to see that 12-3-3-3-3 = 0, and 12 - 4 - 3 = 4. 
Not only can they see from this that division is simply repeated sub- 
traction, but many other concepts of the basic principles and oper- 
ations begin to unfold in a rather meaningful way. 

Rational Numbers 

Up to this point we have used the number line primarily as a 
physical device for developing mastery of whole number concepts. 
The children should now be led to discover the relationship between 
the physical representation used to describe a line and the actual 
geometric concept which is abstract. Once they are able to think of a 
line as being a certain set of points, they can quickly visualize the 
fact that they have been working with points corresponding to whole 
numbers. Yet there are points between these whole numbers that 
have not yet been named. With this understanding we are ready now 
to explore the set of rational numbers. To begin this lesson the chil- 
dren measure the distance half way between 0 and 1. It’s easy to see 
that since this point is exactly half way between the two points, the 
notation % would name the point. Since this notation has two parts 
we stop here and examine each part. They can see that the 2 shows 
the division of the segment and the 1 shows how much of the segment 
is being considered. Here the terms numerator and denominator are 
introduced. The children proceed now to name each whole number 
point and each point half way between any pair of whole numbers. 
In this way they mark all the points which name the set of halves. 
For example, _0 ^ etc. 

2 2 2 2 

This helps them to discover that for any point on the line there 
are many names, and for each point they are able to build a set of 
equivalent fractions. The concepts of lower and higher terms are 
made visible and the algorithm for addition and subtraction with like 
as well as unlike denominators is easy to grasp. The meaning of 
improper fractions and mixed numbers is also clearly understood. 
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(Graphing 

Here again the number line is used in a most effective way to 
understand the idea of graphing. Now that the children are able to 
locate points for whole numbers and label them, graphing is a simple 
but exciting experience. Once they understand that graphing a point 
on a number line is merel}* marking a dot for that point they are able 
to review many other concepts which they have previously learned. 
For example, graphing becomes an exciting experience by employing 
the following exercises at the chalk board : 

1. Graph the set of whole numbers between 0 and 10. 

2. Graph the set of whole numbers < 10. 

3. Graph the set of odd numbers < 10. 

4. Graph the set of even numbers < 10. 

5. Graph the set of prime numbers less than 10. 

6. Graph the set of whole numbers ^ 2 but < 10. 

7. Graph the set of rational numbers ^ 0 and < 5. 

The children are led here to the discovery that since each point on the 
number line represents a rational number they may show a graph by 
simply marking a solid line. 

With this knowledge, it is now eas 3 ’^ for the children to graph 
ordered pairs of numbers by using two number lines : one extending 
horizontally; the other extending vertically and intersecting at point 
0. We call the horizontal line the input line and the vertical one the 
output line. With their knowledge of functions they can easily locate 
the point for (4, 2) by first locating the 4 on the input line and 
matching it with the 2 on the output line. They can see that for 
each ordered pair there is exactly one point. This helps them to be 
able to locate a point for any pair of rational numbers also. 

Integers 

This lesson always creates a high level of interest, but children 
are introduced to the set of integers primarily to broaden their under- 
standing of our number system. Here again the number line is 
utilized very accurately. The children ha''>-' been working with num- 
ber lines showing 0 as the beginning point and extending to the 
right infinitely. This lesson helps them to see that a number line may 
extend to the left of 0 infinitely, as well as to the right, and that for 
every positive integer there ds a negative one that can be matched 
with it. With this knowledge, and the knowledge that they have 
already acquired by number line practice, it’s easy and exciting 
for the children to make many other discoveries and to perform 
simple operations upon integers. 
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~Wnr Tcin c; "with children in this manner has been a rewarding 
experience for me, for no longer do they think of mathematics as 
being a dull and uninteresting subject but rather as an exciting and 
fascinating part of their total school program. 



Some projects (e.g., the Madison Project) and many 
schools are building “math labs.** The rationale is some- 
thing like this : 

a. . Following Piaget, it is assumed that actual percep- 

tion and actual active manipulation of physical 
materials contribute to concept formation, for some 
students if not all students ; 

b. The evidence seems to indicate (rather strongly) 
student preference for this method of learning; 

c. Watching a child manipulate physical materials 
often gives the teacher deeper insight into how the 
child is thinking about a task than can be obtained 
by purely verbal methods; 

d. Traditional verbal methods seemed to create a super- 
ficial rote learning that did not seem to help the 
child when— as in shop or lab— he was confronted 
with tasks involving real objects; 

e. Using actual physical objects necessarily challenges 
the “one right answer” s}m.drome that afflicts many 
children and teachers; 

f. “Math labs” create a desirable classroom social set- 
ting for individualizing instruction. 

Eobert B. Davis, The Changing Curriculum: Mathematics (Washington: As- 
sociation for Supervision and Curriculum Development, 1967), pp. 41-42. Beprinted 
by permission. Copyright (c) lO'^, by the As.sociation for Supervision and Cur- 

riculum Development, NEA. 



HELPING TEACHERS AND PUPILS WITH NEW MAm 



BOSS ATTIA M. BOWMER 
I. N. Bloom School 
Louisville Independent Schools 

With the advent of “new” math, a revised set of goals for the 
elementary school mathematics program has emerged. Today our 
sights are higher as we seek for each child 

To develop an interest in mathematics 

To gain some understanding of the structure of our number 
system 

To gain greater understanding of algorisms 

To develop proficiency in the skills of mathematics 

To grow in ability to think rationally 

To improve in the ability of learning liow to learn mathematics. 

There is no law that decrees that “new” math Avill be better 
taught than the “old” arithmetic was taught. Aware of this, the 
Bloom School staff has endeavored to improve the quality of instruc- 
tion as well as the content of the mathematical program. 

It was the teachers, in 1961, who first felt that our program 
in arithmetic should be strengthened. That year avc read and dis- 
cussed current literature on the modern approaches to math, viewed 
filmstrips, and collected materials from various experimental pro- 
grams. Two secondary teachers with modern math backgrounds Avere 
invited to speak. Teachers began trjung out some of the ncAv ideas 
gleaned from their reading. Number lines and “frame” mathematical 
sentences began to appear on chalkboards. 

The following summer I enrolled in a university modern math 
workshop and two years later attended a National Science Founda- 
tion institute in mathematics at the University of Colorado. 

For two years the majority of our in-service faculty meetings 
v/ere devoted to the study of modern mathematics. Teachers ex- 
tended their backgrounds individually through meetings and Avork- 
shops, TV in-service lessons, university classes, and reading. During 
the first year of the current textbook adoption, we revieAved the con- 
cepts presented in the teacher’s edition of the series. 

Our professional library began to grow. Today the teachers’ 
reference shelf in the school library contains some twenty-five volumes 



on various phases of elementary math instruction, a pamphlet col- 
lection, and an information file of mathematical activities and teach- 
ing suggestions. The school subscribes to The Arithmetic Teacher and 
other periodicals that present current articles on mathematics. There 
are, also, a few paperbacks with explanations of modem mathematics 
for parents. 

In the belief that a child will be better able to deal Avitli abstract 
ideas if he has had much experience with concrete and semi-concrete 
phenomena, we have sought to provide a variety of “things” that can 
be used to stimulate quantitative thinking throughout the grades. 
Many of these, such as a collection of units of measure, can be easily 
obtained at little or :• cost. Some aids must be bought in sufficient 
quantity that each chj .1 in an instructional group may haA'e the ex- 
perience of manipulating the device. Materials that are to be shared 
by a number of classes need to be housed in a central location. 

Let me hasten to point out that it is not the quantity of teach- 
ing aids but the careful selection and use of these aids that enhance 
or restrict learning. A few children may leam independently, but 
it is more likely that more children will leam more, and leam more 
efficiently, if the teacher has an awareness and understanding of 
underlying principles that enable him to ask the right question at 
the right time, so that a child’s awareness is focused and sharpened. 
In one fourth grade class the teacher and pupils talk much about 
volume and area as they wrap packages or paint surfaces, although 
these may not be, strictly speaking, mathematical activities. 

In kindergarten and in the first three grades we use Cuisenaire 
rods as a supplementary aid. This past year I had the pleasure of 
introducing these rods to three of our first grade classes. Each 
lesson was preceded by a period of free play. In the first lessons we 
played games designed to teach the child to discriminate lengths 
through the sense of touch. Later, pupils learned the relative values 
by color and expressed their ideas in terms of equalities and in- 
equalities. Finally, they were introduced to number values and con- 
tinued their discoveries of basic concepts. These sessions were a 
delightful experience. The teachers and I learned much in our ob- 
servation of the children in free play. Their sense of balance and 
symmetry was amazing and their enthusiasm for learning tremendous. 
Occasionally the participating teachers and I found time to analyze 
the learning situation. This pooling of observations, ideas, and sug- 
gestions was, I believe, profitable to all of us. 

Young children need many sensory motor experiences in the 
area of mathematics as well as in other areas. Our primary grade 
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children act out their number stories. They walk on number lines; 
play number games; manipulate counters and counting frames; draAV 
and cut sets; make patterns of pegs in pegboards; and speak their 
number sentences. Even the kindergarten child |)egins to gain the 
concept of conservation of quantity as he pours water from one con- 
tainer into several smaller containers of varying shapes and then 
reverses the process. 

Experimentation has not been limited to the primary grades. 
In an effort to help children develop ability to think rationally, to 
learn more about hoAV to learn, and to stimulate their interest in the 
subject, I have, in alternate years, conducted an enrichment class, 
knoAvn as Special Math, for fifth and sixth graders. Pupils who, in 
the opinion of their teachers, have above average mathematical apti- 
tude are invited to participate. Frequently other pupils request 
membership, or the request may come from parents. Since I feel that 
interest at this age is at least as important as aptitude, and indeed 
maj lead to it, these children are also included. If the class becomes 
too large, it is split by grade levels. 

The class, which meets for forty-five minutes tAvice a week, is 
conducted informally Avithout the pressures of grades or material “to 
be covered.” A discovery approach is used and every trick of the 
trade is employed to encourage independent thinking. Ideas for 
problems, class activities, and projects are culled from many sources. 

I usually begin Avith some of the ideas from the Madison Project 
materials and then proceed as needs and interests of the group dictate. 
This is rather an ideal kind of class, since the children learn for the 
pleasure of learning and I teach it for the joy of teaching. Many 
of these pupils continue their interest into junior and senior high 
school. 

Thus far I have described some of our experimentation in our 
regular program and in our enrichment class. Our attempts to date 
to provide special programs for low achievers have been limited. 
Within each classroom most of the teachers group for math instruc- 
tion by achievement level. This past year, hoAvever, to meet the needs 
of these particular children, Ave divided the entire sixth grade into 

faree groups on the basis of achievement level for math instruction 
only. 

For additional remedial help for individuals, teachers employ 
the pupil team approach, in which a child of greater ability assists a 
child having difficulty, or two pupils with similar problems help 
each other. Intermediate grade pupils are also trained to tutor first 
and second graders. The tutor then works with the pupil for ten to 
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fifteen minutes three days a Aveek. We find that both children 
profit from this experience. 

We have no adequate evaluative tools for all our pupils’ learn- 
ings. We cannot even be sure that Ave are providing the most vrorth- 
Avhile mathematical experiences at each grade level. It goes Avithout 
saying, come old math or neAV math, Ave still have pupils Avho have not 
mastered the basic number facts despite our efforts. More of our 
children today, hoAvever, find math challenging and more list it as 
their favorite subject. The teachers find that children daily demon- 
strate a better understanding of quantitative ideas and have more 
confidence in tackling ncAV problems. 

In describing our school program, I Avant to make it clear that 
I certainly do not adA^ocate that any elementary school principal 
become a math teacher on the side, but I do strongly recommend that 
school districts provide the services of a mathematics specialist and 
trained resource teachers avIio can offer assistance and support to the 
classroom teacher and impetus to the math program at the elementary 
as Avell as at the secondary school level. In-service workshops under 
highly skilled leadership need to be financed on a continuing basis 
if practice in the classroom is to keep pace Avith knowledge in the 
field. The experienced teacher deserves new information and stimu- 
lation as well as the neophyte. 



MATH GROUPING: THIRD GRADE 



BIRS. TOMMTE CAGLE 
sms. BIART LOU COOPER 
Third Grade Teachers 
Cavema Elementary School 
Horse Cave, Kentucky 

Working in a self-contained classroom of a small town school 
offers challenges, since teachers and students often are church, social, 
and business friends and associates. While it is advantageous to know 
and understand the background and environment of one’s students, 
such circumstances can also pose problems. 

One such problem is that of stimulating interest and motivation 
since the same people in the same school house with the same routine 
could become boring. 

In our six grade, eleven-teacher, elementary school, we have a 
Beading Improvement Teacher and a part-time Librarian. Our school 
is one of three schools in Caverna Independent District. We are 
unique in that our small system of three schools, with a certified 
personnel of forty-seven people, is located in two counties — ^Hart and 
Barren. Our students come from the Horse Cave-Cave City area. 

Obviously, we are limited in some ways, but we have many things 
in our favor. We have an interesting teaching staff, community 
resources, a low rate of pupil “turn over,” and a relatively small 
number in our classes. Our administrators have encouraged freedom 
of experimentation. 

With increased talk of modern math, we third grade teachers 
began to feel the need for enriching our math program. In addition 
to our text, we had been using other books and aids, but had been 
doing practically nothing in so-called modern math. 

To stimulate interest in math, to possibly reach more individuals, 
and to try to inject some modern math, we launched our program. 

Both sections of third grade went to one room for math class at 
a specified time each day. As one teacher prepared for instruction, 
the other assisted in preparing students for work. One main objective 
was to keep children constantly involved by having one teacher free 
to plan while the other was working with them. Thus more time was 
made available for individual help. 
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It Y: as -..iplained to the students that this was an experiment. We 
Avere hoping to make arithmetic more interesting. With student help, 
Ave listed on the board skills and areas in which we needed to improve 
— things a third grader might hope to accomplish. A child AA^as asked 
to record the list and make a chart for display. 

The text and other books AA^ere used only for reference. Textbook 
activities, however, Avere used as “seatAA’ork” at other times during 
the day. For about two Aveeks, avc prepared study sheets involving 
various skills. Individual scores were kept. Our lesson for the day 
would be built around the sheet. 

Children in about the top one-third of the class Avere “drawn 
out” and placed in an advanced math class. A student teacher was 
given the top group, and the regular teachers worked Avith the other 
children. A small remedial class Avas placed at a table in the room 
Avith the advanced group. Children in the advanced group, in addi- 
tion to their other Avork, assisted the remedial students. It Avas made 
clear that grouping Avas flexible and shifting would be done as the 
need seemed to arise. 

For the sake of time, students usually checked their oAvn work. 
However, on Friday, for the purpose of individual analysis, a test 
covering skills of the week was given. 

How about modern math? The teachers discovered that this 
term must mean an approach by Avhich many available techniques 
and methods are used to arrive at mathematical conclusions. Un- 
knoAvingly we had been using for years many of the so-called modern 
math techniques. 

Being practically unschooled in modem math, though, we ordered 
ready-made liquid duplicator books which were in sequence and had 
an accompanying teacher’s guide. This gave us a base from which 
to work. 

Parents began to question the strange-looking sheets that were 
going home. They felt inadequate in assisting their child. A few 
after school conferences developed and a night session was planned. 
Several parents, children, teachers, and principal, had a “Math 
Night.” It was “great” seeing Mother and Johnny working modem 
math sheets together. 

With this situation, some motivation and interest was inevitable. 
Several students went on to the advanced group but none were 
demoted. 
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Some materials and techniques used were 

1. Showing flash cards by rows. 

2. Calling number combinations orally while children wrote 
answers. 

3. Some working at board while others worked at seat. 

4. Two students competing at board with others keeping score. 

5. Listening to problems on tape recorder and putting answers 
on paper or reciting orally. 

6. Using toothpicks to illustrate problems. 

7. Using a number line at the board or at their seats. 

8. Spelling bee of math words. 

9. Playing store to learn how to make change. 

10. Visiting a grocery store to study measurements and read 
labels. 

11. Having an art lesson using geometric forms. 

12. Listening to a talk on coins by a coin collector. 

13. Studying liquid measure by using various size milk cartons. 

14. Using the multiplication records. (These have a tricky 
rhythm and the children like to pantomine dancing.) 

15. Using related film strips. Much time was spent in doing 
simple equations with unknowns. They made math state- 
ments and questions; the how and why in all processes 
were emphasized. 

Even though we still had some low achievers, we really felt that 
math did become more important to them. There was a challenge and 
increased motivation. We felt that we were sending on children who 
had a broader concept and better understanding of mathematics. 
Standard tests were not given, but results on teacher prepared tests 
and student performance convinced us that the experiment was suc- 
cessful. 

It is suggested that this type grouping might not always work. 
Teachers involved must work congenially; parents, students, and 
administrators must be receptive; class enrollment should not be 
extra large; a fairly normal curve of abilities would be desirable; 
and phj^ical facilities must he adequate. The help of student teachers 
was a big contributing factor. 
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NEW MATH IN CARTER COUNTY 



m 



MBS. N. B. CLARE 
Teacher, Soldier School 
Soldier, Kentncky 

Five years ago “new math” came to Carter County. Now it is 
an accepted and vital part of the elementary school program. Its 
aim is to help the student develop skills in mathematics and enjoy 
learning those skills. 

Mathematics has traditionally been considered a rote discipline 
which only the talented few could claim to enjoy. The new system, 
designed to give greater understanding of the elements of mathe- 
matics, is given in such a manner that more students than ever be- 
fore can truly enjoy math. 

The “new math” relies moie on a student’s reasoning out the 
solutions to problems than in his memorizing the answers. It em- 
phasizes more of “how and why” and less of “this is the way it is.” 
The student is shown the way but allowed to use his own natural 
reasoning abilities — abilities he often does not realize he has. 

Each child is worked with at his grade level and at his learning 
level. He is allowed to progress as fast as he can, but not pressed to 
go further than he is able to at one time. The child is not just told 
that he must learn mathematics, as if it were a dose of bad medicine, 
but he is shown why it is important for him to understand mathe- 
matics. 

In Carter County all eight elementary schools have moved into 
the “new math” program. It begins in the first grade and continues 
through the sixth or eighth, as the case may be. In at least one of 
the schools, computers are being used to supplement classroom instruc- 
tion (in the Upper Tygart Elementary School, grades one through 
six). High school mathematics courses in the four county high schools 
are now adjusted to the “new math” methods, also. 

The Carter County schools initiated the program by first re- 
training its mathematics teachers and all elementary teachers who 
give instruction in mathematics. They attended special night ses- 
sions at Grayson and Olive Hill high schools and received special 
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additional training at nearby Morehead State University. All new 
teachers must be prepared to teach the “new math” ^tein. 

How successful is it? 

Here is a typical comment from one of our teachers who teaches 
seventh and eighth grade students at Soldier Elementary School: 
“The children just love it — they take to it so much easier than they 
did to the old-style arithmetic. They just eat it up.” She adds, “Stu- 
dents understand what they are doing better than they ever did 
before — think that is the key.” 

The children are not only learning “ncAV math” but a new 
language along with it. And one of the big problems has been to 
convince parents that “base tAvo” and other such ncAV terms are as 
basic and are as practical for their children in learning math as “two 
plus tAvo.” Parents have been in ited to visit the schools periodically 
and to observe the new methods. They have been shown, Avherever 
they showed an interest, just how “new math” works. 

We see a great future for our children’s abilities in mathematics 
under the ucav system. It seems to be the first real breakthrough in 
a general understanding of the often perplexing problems of mathe- 
matics to the ordinary citizen. 



WHAT IS A TEACHER? 

On this old earth God saw the need of special people; so 
he gave us teachers. 

A good teacher is a combination of: Faith, Hope and 
Charity. 

She has Faith that the little boy with a frog in his pocket 
Avdl grow up to be an outstanding statesman; the little 
girl with the runny nose Avill someday be a fine and 
imderstanding woman. 

She has Hope that just a small fraction of what she tries 
sc hard each day to pour into those sometimes obstinate 
minds will take root and grow. 

She has Charity to forgive the parent who is indifferent to 
her best efforts, and to try all the harder to help that 
child. 

Yes, the good teacher has Faith, Hope and Charity, all 
three. 



39 



UP-TO-DATE WITH MODERN 
MATH iV FLOYD COUNTY 



CLEM MARTIN 
Director of Distmction 
Floyd County Board of Education 
Frestonsbnrg, Kentucky 

Four years ago, Floyd County Educators, convinced that the 
Sputnik-inspired curriculum reform had launched a modern mathe- 
matics program here to stay, assessed their local situation with regard 
to finance and pupil-teacher preparation, considered the possibilities 
available through federal assistance, then reached their decision to 
initiate a program of modem mathematics in Floytt County Schools. 

Response from the teachers, upon whose classroom performance 
successful implementation of the program depended, was encouraging. 
In-service centers, made possible by the State Department of Edu- 
cation through the use of NDEA funds, were established, whereby 
teachers who lacked the necessary preparation for teaching modem 
mathematics were offered eight three-hour se.ssions of orientation to 
the program. In addition, courses at both the graduate and the under- 
graduate level were offered by various colleges for those interested 
in gaining credit or in auditing the courses. 

Recognition of individual differences among teachers as well as 
pupils was a factor taken into consideration by both teaching and 
administrative personnel. Accordingly, teachers who had completed 
in-service training or college courses but still felt inadequate to deal 
with the subject were encouraged to seek advice from the Department 
of Supervision. A frequent outcome in such casis was a form of team 
teaching, or an exchange of services within the school system which 
enabled those more adept in the field of mathematics to assume 
responsibility for teaching the subject. In some instances, high school 
teachers took over the teaching of algebra in the seventh and eighth 
grades— a subject previously taught at the .secondary level only but 
now required in the elementary grades. 

Supplementing the effort of workshop, college, and supervisory 
personnel toward initiation and implementation of the modem mathe- 
matics program were representatives from various textbook and edu- 
cational supplies companies who made known to teachers and demon- 
strated the use of various materials available for effective teaching 
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of modem mathematics. Purchase of a selective quantity of these 
materials was then made possible through funds supplied at the local 
level, and which, if the teacher so desired, were matched by funds 
made available through NDEA. 

The transition from traditional to modern mathematics was not 
without its period of chaos and frustration. Particularly was this true 
at the upper elementary and secondary levels, where pupils with no 
previous training in modern math were introduced to the subject in 
advanced form. The ideal approach of beginning at the first grade 
and advancing year by year to more difficult levels simply would not 
apply. Modern technology had applied pressure to higher education. 
Higher education had stiffened its requirements, and the college- 
bound student found some instruction in modern math a MUST for 
survival there. A period of pupil-parent-teacher-administrator anxiety 
had to be dealt with at every level in the elementary and secondary 
field. 

With three years of modern math instruction behind it, Floyd 
County is now beginning an evaluation of this program. Standard- 
ized tests are being given and compared with scores obtained prior 
to initiation of the program. The results, thus far, have been encour- 
aging to those who were fearful of a very shai^ decline in achieve- 
ment during this transitional period. We expect and hope for more 
significant gains in this area as greater familiarity with the subject 
increases the proficiency of both teacher and pupil. 

An appraisal of the current situation with respect to teacher 
preparation for the teaching of modern math is an encouraging one. 
Approximately 277 teachers will be teaching mathematics in Floyd 
County Schools next year. Of these more than ninety percent have 
had training in the teaching of modern math. We expect to increase 
this percentage through additional in-service training and to facili- 
tate the services of all our math teachers with the addition of a 
mathematics consultant to our supervisory staff. 

Needless to say, we will not be satisfied with our program in 
Floyd County Schools until an evaluation of pupil performance 
with very positive results can be obtained. It is toward this goal that 
the combined effort of all those concerned Avith the mathematics pro- 
gram is directed. 

We believe in the program and are hopeful that repetition and 
revision, combined with additional training, will result in a solid 
foundation of mathematical training for the pupil preparing to meet 
the increased demands of an ever-changing society. 
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USES OF A TEACHER’S AIDE IN THE 
MATHEMATICS AND SCIENCE PROGRAM 



MBS. ODESSA HABMON 
Cavema Elementary School 
Cave City, Kentucky 

Before the days of the teacher’s aide I would say to others and 
to myself, “If I had a secretary or a helper to assist while I am in 
the classroom, especially when I have a combination group, I feel that 
I could do a much better job of teaching.’’ To my surprise, there 
came a day when I got the news that most teachers would be getting 
an aide at least a part of the day. 

This particular year my students were forty fourth graders. The 
class was compo.sed of the most capable students because they were 
grouped according to ability. These children were **eager beavers’’ 
and ready to go at all times. I was fortunate to have one aide as- 
signed to my room for one half day each day during the second 
semester. She assisted us with experiments. Materials were brought 
mostly by the students, set up, and performed by them while the aide 
stood ready to help in anyway she was needed with the items used. I 
selected films and filmstrips. She assembled them for use. Bulletin 
boards were planned by the children and me and displayed by the 
aide. Often I made work sheets for the students to work out by 
using their books or for completion while an experiment was being 
demonstrated. The aide typed the material. Our textbook served 
only as a tool of guidance. When it came to field trips the aide was 
a grand person to have around. Forty fourth graders certainly need 
another “you” on these occasions. 

During the school year of 1966-1967 and 1967-1968, I taught 
intermediate combination classes, necessary within our system be- 
cause of overcrowded classes. During these school terms I felt that 
we needed the help of the aide more in our mathematics program. The 
answers to problems were often put on the board by the aide and the 
children checked their oAvn work to evaluate themselves. During this 
time I movf ^ about the room to discover what had been done and to 
help those no needed extra instructions. In mathematics the aide 
was a “ right hand ’ ’ with audio- visuals. She set up the record player 
while I was busy motivating the class to listen and later to repeat 
the multiplication facts. She presented flash cards to groups. Some 
days the papers, consisting of the previous assignment, were collected 
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by her, checked, and passed on to me for determination for extra drill 
and individual instructions. This was done often while I worked with 
the other grade. 

True and false tests, or any tests with .specific answer keys, were 
checked by the aide but never returned to the individuals until I had 
gone over them to determine the knowledge and abilities performed. 

The children soon learned to love the aide next to their teacher 
and looked forward to the time that she would be with them. They 
wanted and needed more attention within the science and mathematics 
program, because much of the time they were doing individual work. 
With their short attention spans, eagerness to show, and things to 
tell or to ask someone, it was to the student’s advantage to have the 
second person around. 

The aide is not expected to take the position of a teacher. She 
has not been trained to this point. However, the assistance of an 
aide, managed properly, gives the teacher and pupils much more of 
their valuable time for shared experience and individual instructions. 

A further benefit was that at the end of the day I didn’t find 
myself in such a panic nor threatened by the thought of having left 
out so much because of the lack of time. 



“The Art of Teaching Mathematics” 

1. Cultivate a sense of humor. 

2. Ask interesting and exciting questions. 

3. Let students know that you believe math is important. 

4. Keep in touch with students’ interest and fads. 

5. Teach with enthusiasm. 

6. Make provision for student discovery. 

7. Be flexible. 

8. Students must participate and enjoy in order to learn 
to love math. 

9. The art of teaching begins with enjoyment. 

10. “A teacher must know and like his stuff; he must know 
and like the pupils he’s going to stuff; and, above all 
else, he must stuff them artistically.” 



Dr. Max Sobel, Professor of Mathematics, Montclair State TTniversity, speak- 
ing to thg National Covineil of Teachers of Mathematics Annual Convention. 
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UP-GRADING ACHIEVj 



EM 



ST IN MATH 



MABY M. McAlister 
T eacher, Cochran School 
Louisville Indfependent Schools 

The current Cochran School mathematics program has been in 
operation for four years. For several years preceding the experi- 
ment, approiir .ately seventy-five percent of the children tested in 
grades four, five, and six were working below grade levels according 
to the Metropolitan Standardized Tests. Spurred by this realization, 
a group of teachers met for a discussion of “What can be done to 
up-grade this school’s program in math?” 

Following the discussion, each teacher spent some time reading 
and searching for suggestions for improvement in the teaching of 
mathematical skills and concepts to exceptional children. It was 
found that many articles on teaching in disadvantaged areas and the 
central city schools were being written, but specific suggestions and 
practical helps were not given. Realizing that there was no best plan 
guaranteed to produce results, the group decided to try a program 
based on grouping the children in grades four, five, and six for 
instruction in math, and providing an enrichment program geared 
to the pupils’ abilities. 

Before students could be assigned to groups for instruction, an 
evaL^^ation of each child’s accomplishments in content areas took 
place. First, each pupil was given a standardized test in math. The 
scores were evaluated in terms of the child’s ability. Strengths and 
weaknesses were noted. Second, anecdotal records kept by former 
teachers were reviewed. Social behavior patterns were noted and used 
as an aid in placing each child. 

Groups were formed on the following bases: 

Group A — ^Pupils from grades 5 and 6 whose math achieve- 
ment scores ranged from six months below grade 
level to above grade level 

Group B — Students from grades 4, 5, and 6 whose scores 
ranged from one-half year to a year and a half 
below grade level 

Group C — Children from all three grades needing help in all 
arithmetical skills and concepts; all students far 
below grade level 
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Some general aims and goals were formulated for the three 
groups : to try to instill in each pupil a desire to improA^e his math 
achievement; to make the study of mathematics more challeiigiug by 
using audio-A'isual materials, games, and concrete teaching aids, both 
commercial and teacher-made; and to improve the students’ achieve- 
ment so that their staiiine scores Avould be aA^erage or above in com- 
parison to those of the city at large. 

In addition to the general aims, the teacher of the top group 
decided to Avork on tAVo others : to devt lop an understanding of the 
fundamental mathematical principles; and to strive to give pupils 
an enrichment program that Avould stimulate and challenge them to 
do some creative thinking. 

Enrichment Program for Top Group 

Since the math periods Avere fifty minutes in length, it Avas felt 
that tAvo fifteen minute periods per AV'cek could be devoted to “Chal- 
lenges for Thinking.” This period AA'as for the entire class and Avas, 
Avhenever possible, coordinated with the math concepts being taught 
during that particular week. 

During September, learnings from previous grades Avere re- 
vicAved. The short periods Avere devoted to the history of counting, 
so that pupils could begin to get an understanding of what numbers 
are and to catch a hit of the fun and fascination of them. 

One October day the children came in and found this question 
on the board, “Hoav Avould you like to be able to multiply Avithout 
learning the multiplication facts?” Their enthusiasm had been 
sparked. Multiplication Avas Avorked Avith rencAved interest. 

In November and December, time Avas devoted to enrichment 
and creative learning. Much pupil and teacher planning took place 
during these Aveeks. For incentive Av^e used such devices as the treas- 
ure chest. Small cards, containing a challenge or a mathematical ques- 
tion to be solved, Avere placed in the chest. One card Avas draAvn and 
answered by a team member. A correct response gave the team a 
point. An example of a treasure chest card is “Who Am I?”: 

When you multiply by me, 

I really am quite tame. 

No matter what the factor is. 

The product stays the same. 

(Zero) 
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The short periods in the last two weeks of November were spent 
in planning activities to be presented to the entire class during the 
first week in December. Even though these children were considered 
pod workers, they were as a class divided into three groups for math 
instruction. They did their planning within these groups. 

Group A selected three books to be reviewed and reported on in 
an original manner. They dramatized “Early Men and Mathematics” 
from New ^Vays In Mailij displayed all of the measuring devices 
found in their brnnes to illustrate Things That Measure; and taught 
the class how to multiply on their fingers as a demonstration from 
Numbers Old and New. 

Group B made charts to show: 

(1) Even numbers in nature, such as 2 (the hands of a 
child), 4 (legs of some animals), 6 (the legs of an 
insect) etc.; 

(2) Triangular numbers 1, 3, 6, 10, 15; and 

(3) Clock arithmetic. 

Group C was taught how to play the games of Nim^ and Kalah^ 
during the planning period, and they in turn taught the games to the 
class during the reporting period. 

In January and February, we used class texts as a basis for 
studying geometry. Students constructed and displayed geometric 
figures. 

The fifteen minute periods from March through May were used 
for various kinds of enrichment such as transparencies, filmstrips, and 
meaningful practices. 

As we attempt to evaluate results, we see three distinct benefits 
from our math program : Children have learned much in the content 
area, interest in the subject has improved, and achievement has been 
raised. Even though standardized tests are designed to test speed 
in computation and rote skills and not originality, cleverness of pupils, 
and the changes in behavior, the children’s scores were much higher. 
The students in the middle and top groups ranked average and above 
with those of other city schools. Teachers involved in this type of 
planning, grouping, and teaching are so confident of the value of this 
work that they plan to use the idea for the school year 1968-1969. 
There will be a few additions and some deletions before the year 
begins. 



ilrvin Adler, Magic Rouse of Numbers (New York : The John Day and Com- 
pany, 1957), pp. 100-103. 

2 John B. Haggerty, ‘‘Kalah— An Ancient Game of Mathematical Skill,” 
The Arithmetic Teacher, II (May, 1964), pp. 326-330. 
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Out of the ninety-eight children in the program at the end of 

the year, only one pupil expressed strong feelings against math. 

SOURCES 

Adler, Irving. Magic House of Numibers. New York: The John Day 
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Jersey: Prentice-Hall Inc., 1968. 
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Sets 

“Birds of a feather, flock together 
So do geese and swine.’’ 

When objects do it, mathematicians pursue it. 
And another name consign. 

Many words may describe a group or a tribe, 

A bunch, a school, or a herd. 

New Math, you will learn has a different term — 
A tool summed up in a word. 

Take a ball and a tree, and some A, B, C’s, 

A duck, a car, or a Jet. 

Put them in brackets, so you can match it. 

Then you must call it a SET. 



Anne E. Smith, Bulletin of the Kansas Association of Teachers of Mathe- 
matics, 42:1 (October, 1967), p. 7. 




47 



SECONDARY PROORAMS 




EDUCATION OF THE 
EXCEPTIONAL CHILD IN MATHEMATICS 
AT CONNER JUNIOR HIGH SCHOOL 



PHILLIP RHEA ROLLINS and 
JAMES N. STONE, Teachers 
Cornier Junior High School 
Hebron, Kentucky 



Conner Junior High School has a combined enrollment of 715 
in grades seven to nine. Of the 197 freshmen, 85 take a General 
Mathematics Course, 90 are enrolled in Modern Algebra I, and 22 
take Modern Algebra II. These 22 are products of the program we 
of the Mathematics Department hope to define. 

This program began three years ago at an In-Service Day at 
Boone County High School. With the encouragement and support 
of the Boone County High School Mathematics Department, a pro- 
gram was begun to help meet the needs of the exceptional child in 
mathematics. 

There are many reasons why an advanced program for the ex- 
ceptional child is necessary. 

As educators we must anticipate and provide for the needs of 
both the individual and society. With the technological and scientific 
explosion, we are compelled to take a more objective look at our pro- 
grams in mathematics. 

W^e felt a need for revision and improvement of our program to 
provide an opportunity for the exceptional child in mathematics to 
excel beyond the challenge that previously had confronted him. 

It appears that these mathematically talented and eager children 
had lost the sense of challenge, competitiveness, and the desire to 
excel. They previously had been grouped according to age rather 
than achievement. Many teachers had tried to challenge them with 
extra work but it became too exhausting for the teacher, who had to 
consider also the other students in the classroom. It was soon evident 
that many mathematically talented children were not being chal- 
lenged. They became discouraged because the pace was slow, tedious, 
and boring. We felt that if our program could not be revised to meet 
their needs, we had failed them and failed ourselves. 

We have always heard, ‘‘An exceptional child can learn in spite 
of the teacher.” We would like to suggest, “An exceptional child 
can fail because of the teacher and his program.” 
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Because of tlie conditions already discussed we felt a need for 
and did oi\ffanize an advanced program for the inathciiiatically tal- 
ented child. 

Nature of the Program 

The program involves using a modern albegra I text. The pace 
i.s the same as our regular Algebra £ classes because those participat- 
ing in the program, top eighth graders, are placed in the existing 
Algebra I elasses. Every Algebra I class has at least one top eighth 
grader. We have found this type of grouping stimulates eompetition 
between the eighth graders and freshmen, thus helping both the 
eighth and ninth graders to improve their achievement. 

Criteria used in selecting Students 

First, we feel the most important faetor is a good teacher reeom- 
mendation. The seventh grade teaeher can evaluate the student’s 
enthusia.sm, desire, and effort toward a high mathematical achieve- 
ment. 

Second, their arithmetic computation, concepts, and applications 
are checked. They mu.st have at least an average of 9.0-f in these 
three areas. IMany have much higher averages. We place more em- 
phasis on arithmetic concepts and arithmetic applicatif ns than oii 
computation. 

Third, the students’ intelligence quotients are cheeked. This 
particular factor has always been 120 or higher. 

Explaining the Program 

After compiling a li.st of 18 to 30 students who meet these basic 
requirements, w’c explain our program to the students and parents. 
For instance, we might say, “Mrs. Newberry, your .son Charlie was 
recommended to take Algebra I as an eighth grader. We would like 
to explain our program to you. Charlie will receive no high school 
credit for this cour.se and mu.st take two additional courses after he 
completes this one. However, this will enable him to take all five 
courses offered in mathematics without taking two courses in any one 
year. He may wi.sh to complete only the two required courses, but 
even this enables him to take one extra eour.se that he would not have 
been able to take otherwise.” If both parent and child agree with the 
program, he is accepted. 

When these eighth graders complete Algebra I, they are grouped 
homogeneously in an Algebra II class. In fact, they are the only 
Algebra II groups we have. 



They are challenged even more in Algebra II, where they are 
required to prove several theorems, conic material, ranging from 
groups to fields to exponential and logarithmic functions to conic 
sections. In addition to this tluy explore new avenues of mathematics 
by reporting on books related to mathematics. 

The last three weeks of school are .spent .studying the man}’^ uses 
of the slide rule. We feel this is a very important part of the pro- 
gram because many of these excellent studentr. will use this knowl- 
edge in other fields of science. 

Planning the Program 

Planning the program is verj’- easy. The time involved in quali- 
f^lng students is the big factor: looking for intelligence quotients, 
achievement scores, and talking with teachers about prospective ean- 
didates. 

Of course the school itself mujt provide an Algebra II course 
for those who complete the first year of the program. However, this 
presents no problem beeause there is no change in the total number of 
pupils taking mathematics. They are just given an opportunity to 
take more advanced and more challenging courses earlier. 

Each year we .select students for the program for the coming 
year. In fact, w^e have about 25 who participate this year. 

The remainder of the program is taken care of by the high 
school, w'hich provides the students in the program with a challenge. 
The students are homogeneously grouped throughout the rest of the 
program. 

Success of the Program 

We are enthusiastic about the program and confident it has met 
and will continue to meet the needs of exceptional students in mathe- 
matics. 

Approximately 95% of the eighth graders taking Algebra I take 
Algebra II as freshmen. The remainder take Algebra again as fresh- 
men. Those 5% who take Algebra I a second time have always made 
the top grades in the class. Even if a certain percent take Algebra I 
again, w^e feel they have not lost any time. 

The high school has reported that approximately 85% of our 
students in the program continue to be the top students. They say 
that homogeneous grouping allow^s them to be further challenged, to 
explore nev/ ideas, and to allow' students to reach the ultimate in 
achievement. 
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Starting sneh a program involves a little extra time for the 
(lepartmeiit but compared to the high level of aehievement these stu- 
dents acquire, the time involved bceoines insignifieaiut. 

We feel this tj'pc of program helps less talented students also. 
With the top eighth graders promoted to an Algebra I eonrse, the 
remaining eighth grade ehusses are more homogeneously grouped than 
before. The teachers of these remaining eighth grade elasses are better 
able to meet the individual needs because they conform more nearly 
to the same level of aehievement. 

AVill this jt>rogram work for others? AVe are sure if the criteria 
mentioned are used — teacher recommendation, mathematieal achieve- 
ment score, and intelligence quotient — that a very .sueees.sful program 
of meeting the challenge of the exceptional child in mathematics can 
be attained. 



We cannot afford to liaA^e, as we now do, such a large 
proportion of our citizenry feeling confused or threatened 
by everything scientific or mathematical. We must develop 
programs in mathematics and general science Avhieh will 
carry the great majority of students to a reasonable level 
of eompetenee and Avill provide a suitable basis for more 
specialized Avork beginning in high school or for college- 
level programs in general science. 



Andrew Glca.son, “The Interface of Science and Mathematics, “ The Bulletin 
of the National Association of Secoiulanj ffehool Principals, 52:.327 (April, 1968), 

p. 119. 
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MATHEMATICS COMES TO 
LIFE VIA SPACE FIGURES 



THEODORE MARTIN 
Mathematics Teacher 
duPont l^nnal Junior High School 
Louisville, Eentncl^ 

After recess one da3', one of 1113^ pupils asked me, “What is your 
favorite spaee figure?” Children as well as adults raise many ques- 
tions about inatlieinatics. It has been nw idea to answer these ques- 
tions and at the same time to reveal a bit of the modern mathematieal 
horizon via sueh questioning, so I answered good-naturedly, “My 
favorite spaee figure is the small stellated dodeeahedron.” The blank 
expressions and then the laughing glances among friends were all the 
indication needed to know that interest had been aroused, and the 
question now needed only to be directed and developed. 

After pondering over what I had .said, someone asked, “What is 
that?” At first I thought that the unfolding of this subject (the set 
of .space figure— polyhedra) would be one of considerable difficulty 
for the Classes of Twenty. As pointed out by Mr. Belcher,i this is a 
small cla.ss (not to exceed twenty pupils in size) established under 
the Title I Area for improving the educational opportunity for se- 
lected pupils who cannot qualify for educable mentally retarded 
(BMR) classes and who are greatly retarded in achievement in mathe- 
matics and other courses. Nevertheless, the children were so fascin- 
ated by the thought of having the opportunity to make these space 
figures and to see what they realli/ look like that eager questions 
tumbled out one on top of the other. In the analysis of the class 
response, I have come to the generalization : The human mind of the 
underachiever can accept completely abstract ideas if they are derived 
from or illustrated by concrete examples; hence, tangible objects 
are essential in bringing that necessary contact with reality into the 
.symbolic world of mathematics. 

Since children like to plan, draw, cut out, construct, and talk 
about whatever they are making, it was decided that we would reserve 
our Fridays for such an activity, which is in keeping with the ob- 



lEddie W. Bciclier, ” Project Section IX,” Expanding and Enriching the 
Curriculum for Educationally Deprived Elementary and Secondary School Pupils 
of Louisville, Kentucky (1966), p. 1. 
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jcctives and si)eeial educational needs wliieli the Classes of Twenty 
lias been designed to ineet.^ 

Each Friday, it was apparent that the ehildren were faseinated 
and were beginning to have an awareness and an appreeiation of fill 
the work involved in the making of rhree-diniensional figures. There 
is no doubt tliat the minds of the young ones remembered mueh more 
easily and appreciated a lot more the first-hand experiences of this 
activitj'' ■which involved their imaginations than the passive activity 
of observing figures in the textbooks. 

Tn elarifjdng the need for this extra class activity (i. e., paper 
folding of three-space figures), I can say specifically, after observing 
the effects that it has had on the attitudes and work habits of the 
pupils who "Were achieving far below their grade level expectancy, that 
this class activity can help any mathematies teacher to obtain the 
following primary aims:^ 

1. Recognition of certain basic figures; 

2. Development of such basic skills and techniques as the con- 
struction of geometric figures and the proper use of a draw- 
ing compass and protractor; 

3. Acquisition of basic vocabulary and certain facts, such as the 
sum of the angles of a triangle; 

4. Development of an appreeiation of the beauty of geometric 
form; and 

5. Elementary training in space perception. 

Threc-spaee figures have ahvays been a .source of Avonder. They 
serve a useful purpose in promoting under.standing of concepts and 
principles, in concentrating interest and attention, and in securing 
the active participation of the student in the learning activity. For 
a class to set out to make the full set of three-space figures is an 
activity which demands }>atienee, teaches .skill, sati.sfics instinct, 
arouses interest, .stimulates enthusia.sm, ensures pupil involvement, 
and brings much pleasure. In fact, the mam u.se of a model is the 
plea.sure derived from making it. Cundy .and Rollett refer to this as 
being the creative value of a model.'* When it is made it can be used 
to demonstrate the fact which it illustrates. This will appeal more to 
the pupil if he actually made it, moreover, he will remember mueh 



mid ., 11-12. 

3Bruce E. Meserve and Max A. Sobel, Mathematics for Secondary School 
Teachers, (Englewoods, N. J.; Prentice-IIall Inc., 1962), p. 177. 

4H. Martyn Cundy and A. P. Rollett, Mathematical Models, (London: Oxford 
University Press, lOCi), p. 14. 
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more easil}^ its parts. Crudeness of eonstruetioii is no drawback to 
the usefulness of a niodei and may even be an advantage in stimu- 
lating someone else to do better. 



10 e.\'ereise a great fascination over the minds of the youn" ones 
I can think of no better activity than paper folding of space figures! 
E.xcellent niodel.s= can be eon.striieted out of coirstruction paper, which 
works very well in projects of this sort. Even parents became in- 
volved 111 our growing awarene.ss of 3-dinicnsional figures. Reports 
from the home indicated that children enjoyed asking startled adults, 
iJO you know what a rhombit uboetahedron looks like? 

Reporting on first hand observations of geometric fi'mres we 
see eveiy day provided rich and varied conversational materials 
language arts e.xperience.s, intensely interesting concepts, and the 
discovery of concrete examples of regular space figures. 



The einphasis on our class activity has been on an experimental, 
informal, investigative approach, with the laboratory method of teach- 
ing as the predominant procedure. It is around this method of teach- 
ing that the best evaluation can be made; namely, teacher observation. 



hroni our cla.ssrooni experiences wc found the list of materials 
advices, and instructions suggested by Cundy and Rollett to be verj! 
appropriate for students.® 



The unfolding of our classroom activities for underachievers was 
given with the hope and distinct understanding that this pleasant 
experience will be as much the reader’s as our own. As in all sub- 
jects, the student learns more when his interest is stimulated. 



p. 79-81. 
^Ibid., p. 15-18. 
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SEEKING A GOOD 

GENERAL MATHEMATICS PROGRAM 



ROYCE A. SPECK, Teacher 
Elizabethtown High School 



Jii 106(1. we liei’c at Eli/abethfown IFiirli .School, under the di- 
rection of our Principal, ^Ir. Paul E. TC<*rrii'k. ■undtM'fook a .study 
to iinpi-ove our jreueral uiatlieinatie.s program. 

Our first .s((>p wa.s to put together a cla.ss of ninth and tenth 
grade boy.s who had .signed up foi- General ^fath 0. The idea of 
one cla.ss of general math eon.si.stiug only of boy.s was for motivating 
reason.s, but this wa.s not really nece.ssary as we found out dui-ing 
the next school year with a cla.ss of both boys and gi iTs. 



The first six weeks were sjient on genei’al mathematics with 
empha.sis on fundamental principles and the application of the.se 
principles to problems that the .student will meet in his future. One 
.such jii’oblem dealt with wa.s the calculation of the true I’ate of 
intere.st from automobile advert i.sements in the new.spapers. The cla.ss 
iil.so A\ent to the gym and worked j)roblem.s dealing with perimeter, 
area, and computation of the .seating eapacih*. 



At the beginning of the .second grading period, we decided to 
challenge and motivate the students in a dilTiwent way. The cla.ss 
was of average ability in general mathematic.s. T\’'e felt that if we 
were going to really teach these students .something, we needed a new 
diiectici. Ihe cla.ss understood they would soon be .seeking einplov- 
meut. They also knew that the following thi-ce factors entered into 
their gaining employment: a recommendation, their high school 
record, and a score on an employment te.st. 'Wc concluded that the 
best way to rai.se their score on an employment te.st would be a work- 
ing knowledge of basic algebra. This was a cla.ss of students of 
average general mathematics ability'-. 

■\Ve started at the first chapter of an Algebra I text and fol- 
lowed it until tlio end of school. Tf^e did not I’ush. nor did we concern 
ourselves with the more difficult pi-oblems in each section. We 
wanted a working knowledge of the basic algebra. Starting this late, 
we did not fini.sh the book, and none of the .students received Alge- 
bi-a T credit. During the next school year, .some of the students took 
a regular Algebra I course, and one member of this group led his 
class with an “A.” 



The seeond year of this program was started differently. In- 
stead of selecting a group, students were taken as the\' came to sign 
up for General iMathematies 9j and the class started on the verv 
fir.st day, with proper e.xplanation, in Algebra I and continued until 
the end of the year. Several of the students received Algebra I eredit 
and planned to take geometry as their next mathematics course. 

Some few .students were much below the others in general niathe- 
niaties ability. Wi* believed that the}' needed more work in aritinvietie 
than in algebra. They were given programmed or diagno.stie type 
worlc which .showed their areas of weakne.ss. Tlien they were alter- 
nately given work and tests until each area was improved. 

I .see three conclu.sions from these two years of this program. 
First, most of our students would profit from taking algebra. It is 
something new for the pupil to learn, and it reviews all the prineiples 
of basic mathematics as well. Second, it is po.s.sible to find .some gifted 
students who for some reason were guided into the general mathe- 
matics program. I can think of two with T. Q.’s of 130 and 120 who 
did outstanding work in algebra. These would not have reaehed their 
potential in a general math class. Third, .students of lower than 
average mathematics ability .should be in a ela.s.s of basic arithmetic 
of the diagno.stie type. 

We believe that there .should be a similar course in geometry for 
those students who do not receive algebra eredit to take as their 
second math cour.se. It should lean more to the practical or problem 
side than to the theoretieal .side. 

The basie philosophy of our school .S 3 ^stem, as stated b}'^ our Super- 
intendent. Mr. T. K. Stone, is “For every child — all he is eapable of 
beeoming.’’ For our general math program, I believe algebra best 
aeeomplishes thi.s for students of average and higher general math 
ability. 




AN EXPERIMENTAL APPROACH 
IN GENERAL MATHEMATICS H AT 
TODD COUNTY CENTRAL HIGH SCHOOL 



MRS. VIRGINIA THOMPSON 
Todd County Central High School 
Elkton, Kentucky 

Tlie second course of general mallicmalics had al\va 3 ’^s created a 
problem at Todd County Central High Scliool. Tliis course had been 
a catch-all for people needing the second credit in math and had 
students coming into it Avilh a course in a vciy simple basic math, a 
more advanced basic math, (;r elementary algebra. This year these 
classes Avere composed of studcnls Avith IQ’s ranging from 52 to 129 
and math achieA'^cments ranging OA'cr scA'cral grade levels. 

Until this year this course had been taught in a traditional class- 
room situaticn, using the textbooks of fundamental arithmetic, prac- 
tical application in measure, and everyday problems. The members 
of the math department decided that this Avas not meeting the needs 
of the students. After much study and rc.scarch, Ave decided to experi- 
ment Avith programmed material for this class. 

Programmed material e.lianged the Avhole climate of the class- 
room ; everything Avas centered around the individual child. All 
instruction AA^as individualized, AA'ith each child Avorking at his OAAm 
speed and on his OAvn level during class time. Since the role of the 
teacher Avas so greatly changed, adjustment Avas for a time difficult. 
No longer Avas the teacher the leader, “pulling and pu.shing the stu- 
dents,” but instead a supeiTisor aiding only as the need arose and 
administering checks at certain interA’’als. 

A Avide variety of programmed material Avas selected from 
Encyclopedia Britannica Press, Behavioral Research Laboratories 
and Addi.son-Wesley. The variety provided suitable material for each 
student. Since the program A\'as experimental, all of the students Avere 
started in a basic mathematics .series of five books. This proved to be 
a mistake. Next j'car a test Avill be giA'^eii to determine individual needs 
and placement Avill be made accordingly. At the beginning of the 
year an inventory survey Avas given. When a series of five books 
Avcrc completed, a second inventory Avas giA’^en. Ninety-eight percent 
of the students shoAved improA^ement, AA'ith increases ranging from 
50% to oA'cr 100% in some instances. 
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At times during the year the students beeame bored with the 
routine of constant work. To overeonie this, units of different siib- 
jeet matter were used. However, this method of having students 
work on programmed material part of the week and something else 
the rest was not too sueecssful. It seemed to confuse the students to 
change their line of thought too frerpicntl}’’, .so these extra units were 
.subsequently taught without any intervals of programmed material. 
Some students, also, tended not to work as they should. To eorreet 
this to some degree, a certain percentage of their final grade was 
based on their participation during class. At the same time they 
were helped to understand that they were eompeiing with their own 
past performance rather than with each other. 

One of the greatest advantages of this program was the aid it 
gave the absentee. Absences had always been a problem with many 
of these students. Instead of having to come in during study hall 
to get lielp with the material that was missed, the student now knew 
where to begin and lie could continue on his own. With several stu- 
dents who began school as much as a month late because of farm 
work, this was very advantageous. 

Programmed material did not mean mass promotion, for some 
students did not work up to their potential. Some students were 
on such an extremely low ability level that thej”^ were not able to 
handle any of these materials, even with much teacher help and 
encouragement. In some cases, the SRA Computational Skills Kit 
and Addison ATesley ASMD Programmed Texts were used success- 
fully. In two instances none of the material could be mastered. Hoav- 
ever, other material, MeGraw Hill Programmed Math for Adults, 
has now been obtained and should be of aid to these students in the 
future. 

After completing the basic mathematics series, the students se- 
lected the branch of mathematics they Avanted to pursue further. 
In the classes, students could be. found working programmed material 
in Algebra I and II, Con.sumer Math, a modern approach to mathe- 
matics, and Plane Geometry. Many of the students accomplished 
much in these fields, even more than the teacher had expected. 

In these classes programmed material seemed to accomplish its 
purpo.se as aa'cII as, if not better than, any other method u.sed. This 
proved to be a good approach in meeting the individual needs of the 
students enrolled in General Mathematics II at Todd County Central 
High School. 



60 




JEFFERSON COUNTY ADDS TWO NEW 
DIMENSIONS TO THE MATH PROGRAM 



LEO COLTER 
Supervisor of Mathematics 
Jefferson County Public Schools 

Duriii" the suninier of 1968 the Jefferson County Board of Edu- 
cation conducted two in-service workshops devoted to computer pro- 
gramming. Tliirty-eight teachers participated in tlicse workshops in 
Avhich the Olivetti XJnderwood Prograinina 101 desk computer was 
used. Tlie objective of the workshop was to acquaint teachers Avith 
the computer to the degree that they can u.se the machine in a com- 
puter-assisted mathematics program. 

A program of this kind Avas introduced at Pairdule High 
School during the 1968-1969 school year. It is believed that the 
computer Avill be iimluable in speeding up the solution of many 
problems that normally take much time Avhich could be used profit- 
ably in Avorking Avith additional, and perhaps more advanced, mathe- 
matical concepts. 

Students Avill learn the principles of digital computers and 
appreciation of the computer’s role in our Avorld of expanding 
knoAvledge and scientific accomplishments- They Avill learn the basic 
steps of computer programming and Avill actually Avrite programs for 
problem solving. Emphasis Avill be placed on student involvement at 
all times, and students and teachers will utilize the computer as much 
as possible Avhen discussing dail}’- assignments. In addition, research 
projects and extra-class computer activities 'vill be encouraged. 

Moreover, the program Avill be evaluated continually during the 
year to determine the possible uses of the computer in the junior 
high and elementary mathematics programs. 

Advanced Placement Classes Added 

The Jeffer.son County Board of Education has rcAvritten its 
mathematics curriculum for its Advance Program to provide for the 
completion by the end of the eleventh grade of the prerequisites for 
the Advanced Placement Program in Mathematics. There are two 
distinct course descriptions for tAA^elfth grade Advanced Placement 
Mathematics denoted Calculus AB and Calculus BC. 

Calculus AB can be offered as an Advanced Placement course 
in the senior year by any school that is able to organize a curriculum 
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for luaflieinatif-ally taloutod stiulcnts in Avliicli all of the prerequisites 
for ‘i f'ojohinetl year’s euiiise in elementary finietions and calculus 
are eonipleied j>rior to ‘Trade 12. If students arc to be adequately 
prepared for tlie CV.I<*iiius AB examination, Avell over half of that 
3 'ear's course immt be devoted to topics in differential and intcfrral 
calculus. 

Calculus BC ean be offered by schools that are able to complete., 
prior to grade 12, a .siib-stantial introduction to elenientaiy funelions 
in addition to the prerequisites for Calculus AB. Calculus BC is an 
intensh'e full year course in calculus Avliich places due emphasis on 
theoretical aspects of the calculus of functions of a single A'ariablc 
and Avhieh includes topics in infinite .series and differential equations. 

Beginning this year and continuing for perhaps tAvo more years 
the Jefferson County Schools Avill offer Calculus AB, a less rigorous 
Advanced Placement course, in the tAvelfth grade. It is believed 
that b}’’ the end of this tAvo or three j'car period, articulation in the 
mathematics curriculum of the Advance Program Avill haA^e taken 
place and that Calculus BC ean then be offered in the tAvelfth grade. 

In seeking to prepare personnel to teach effectively Advanced 
Placement Matlieniaties, Jefferson County sent three teachers this 
past summer to the National Science Foundation Institute for 
teachers of AdAmneed Placement Mathematics at Michigan State 
University. 
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INNOVATIONS IN SECONDARY MATHEMATICS 
FOR NON-COLLEGE-CAPABLE 



MRS. ANNABELLE BRASHER 
Mathematics Supervisor 
Hopkinsville Public Schools 
Hopkinsville, Kentucky 

For the past few years, the .secondary students in tin- irojikins- 
ville Public Schools have been grouped hoinogeneoii.sly for inathe- 
matics and textbooks liaA'C been eho.sen e.speeially for flic various 
groups. However, the luatheinatics teachers have been concerned 
because the materials being used for the non-eollege-capable students 
were not really .suitable and our goals were not being met. Even 
after grouping, the.se .students eontinued to have no interest in inathe- 
mat.es and no desire to inij)rove. Tlierefoi’c. tin* mathesnatic.s .super- 
visor contacted many schools throughout l!;e country to find out 
what others were doing and to get ideas that might be helpful. The 
mathematics teachers met with the mathematics supervisor frequently 
throughout last year to stud}’’ the materials received and to decide 
upon a completely new program for these students. 

This year in grades 7, 8, and 9, the textbooks have been supple- 
mented by more suitable materials prepared during the summer by 
a committee of teachers w’orking with the mathematics .su])ervisor. 
Title III funds made this phase of the w’ork possible. First it was 
decided that a sequential program .should be planned for the three 
grades rather than each being a repetition of the same topics. Each 
of the three years w’as to start wdth a new and different topic in.stead 
of w'ith review. For the seventh grade we ehose flow charting, a topic 
which eould be built upon throughout the year and in future years. 
The eighth grade topic .selected was clock aritlnnetie, which proved 
to be very popular with the students and also let us get in some 
review of basic facts in di.sgui.se. Probability in the ninth grade gave 
the students a chance to experiment with something interesting and 
helped to get the year off to a good start. Next, materials to fit the 
remainder of the eour.se of study that was chosen for each grade were 
selected and prepared. These included practical applications .such 
as ordering from a catalog, games and ideas that eould be n.sed for 
fun and drill, and e.xereises to supplement those in the textbook, 
generally easier and giving better e.xplanations. A great deal of 
variety was planned for each grade. Then the mathematics super- 
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visor prepared charts for each grade, listing where all material on 
each topic could be found and a guide giving suggestions for tbe 
order in ■which they should be used throughout the year. 

In grade twelve, Title I funds have made it possible for us to 
equip a niathcmaties classroom as a laboratory. Desk calculators 
(one for every two students) constitute a major part of tlie equip- 
ment and are used to take the tediousness out of the calculations. 
They allow the emphasis to be placed on .setting up th.e problem 
rather than on doing the computation. A cash register, a full-key- 
board adding machine, and a forms register are used Avhen Ave simu- 
late the operation of a retail .store. Individualized and .small group 
instruction is made possible by the use of a tape recorder and li.sten- 
ing stations, and a taehi.stnseope is ho.lj)ful for remedial Avork for 
large or small groups. Other .special items include probability sup- 
plie.s, surA*e3’ing equipment, a small pool table for teaching geometry, 
and a camera Avith Avhieh the students prepare series of slides for 
teaching purposes. An incidental benefit from the business machines 
is the learning of skills AAdiieh ma\' be useful when the students get 
jobs. 

No textbook is used for the tAvelfth grade course. The local 
bu.sinessmen have supplied us Avith examples of Avays they use mathe- 
matics frequently and Avith related problems on their company letter- 
heads. These problems are the heart of the course because they show 
the student his need for mathematical skills in a much more meaning- 
ful Avay than any textbook can. Receiving a copy of the problem 
right on the business letterhead makes these quite realistic to the 
students and gives them the incentive to acquire the necessary skills 
to solve the problems. 

Here is an example AAdiieli Avas contributed by the HopkinsArille 
Monument Company; 

Granite weighs 180 pounds per cubic foot. Freight charges are 
$1.80 per CAvt. Calculate the freight eharge.s on the following monu- 
ment: 

Die 6' long x 1' thick x 3' tall 

Base 8' long x 2' thick x 10" tall 

In order to AA^ork this problem the students must be familiar A\dth 
several concepts of mea.surement-abbreviations, changing from one 
unit of measure to another, volume, etc. Thus the teacher is given 
an opportunity to teach these topics as the student sees the need for 
them. He is much more Avilling to learn because he knows the prob- 
lem is a real life one. 







Other problems whieh \vc liave received cover such topics as 
determininjr movin'; costs, fiiidin'r lum* much paint to purchase to 
trive the walls of a room two coats, figurin'; the cost of re-shingling 
a house and of adcMng a patio, computing the cost of a set of tires 
when a chain diseonnt is given, finding tlie. cost of buying a refrig- 
erator on time, and deciding whether to accept a bid of so much per 
cubic foot of space in a house or .so much per .square foot. 

Maii 3 ' different activities are being carried out in this course 
in practical mathematics. Busine.ssmen have frequentl}'^ been guest 
speaker.s, and field trips have been taken to several businesses. One 
project involved the .selection and purchase of a .share of stock during 
a visit to a .stockbroker’s office in September, followed b}-- its sale in 
May. Other topics covcied include paju-oll, income tax, buying and 
operating a car, buying a hou.se, insurance, .surveying, probability, 
planning a vacation, and many others that the students will need to 
know as consumers and as members of the working world. 

The following are typical problems furnished by local busine.ss 

men. 

From Southern Printing, Incorporated: 

How much will 5,150,000 Flour Coupons co.st per 
thousand f The coupon is printed on the front and 
back. Coupon runs 32 on sheet, 173/4" x 24^' 

The paper 173/4" x 24", weighs 22 pounds per 500 
.sheets, co.st 22 ^ per pound. 

It takes 1 pound of ink (@ §4.00 per pound) per 
7,152 impressions (an impre.ssion being each time 
.sheet goes through pre.ss). 

The press will average 4,000 impressions per hour 
@ $10.50 per hour. 

It will take % hour per 500 sheets to cut the coupon.s 
into individual coupons. Cutting @ $4.60 per hour. 

To bank 24,000 coupons and wrap 24,000 coupons 
into packages and labeling outside of package will 
require 10 minutes each package. Rate — $4.75 per 
hour. Any left over part counts as whole package. 

The artwork, negatives and offset plates cost $350.00 

From the Kirkpatrick Concrete Supply Co., Inc.: 

In answer to your letter requesting sample problems 
concerning everyday business, I am listing a few be- 
low with the answers. These are sample problems 
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tliat wi* fijriii'p si»Yi*i*al times a day in our business. 
I would lilto (;• point out that i-om*rete is sold b}' the 
eiibie yard and we liavc to convert -any fi";ures given 
to ii.s into cubic yards and our break down is on the. 
(juarter of ;i cubic yard. As there are 27 cubic feet 
in a cubic yai-tl, .some of our an.swei-.s fall between 
thc.se cpiartei'.s of a yard and that is the rea.son we 
go to the next yard. 

Our eiLstomers will call in and tell us they have a 
garage floor to pour that is 20 feet wide 24 feet 
long and 4 inches deep. ITow many cubic yards will 
it take to pour this floor? 

The next per.son to call in will say he has a hou.se 
footing to pour. The hoii.se is 60 feet long, 40 feet 
wide. The footing will be 20 inches wide and 8 inches 
deep. 

If the price of the eonerete is ftl4.90 cubic yard, how 
much would cacli of the above jobs eo.st? 

Fi’om The Sherwin-Williams Co.: 

Determining .sfjuare footage area for piirpo.se of esti- 
mating amount of paint to be ii.sed. 

Item: Water Tower 
Ilgt. ; 130 Ft. 

Dia.; 71 Ft. 

Water tower to receive two coats of primer and two 
coats of finish enamel. 

Primer covers 375 .square feet per gallon. Finish 
enamel covers 425 square feet per gallon. 

How miieh paint will it take to paiiit this water 
tower ? 

From D. B. Bo.stick & Son, Lie., Plumbing and Heating 
Contraetor.s : 

Figure the amount of heat required to heat a build- 
ing 20' X 40' and 10' tall using the following factors 
per sq. ft. of surface exposed to the outside. Windows 
take up 600 sq. ft. of the outside walls. Tlie crack 
around the glass is 400 lineal feet. 

Roof — 11 BTU per sq. foot 
Walls — 26 BTTT per sq. foot 
Glass — 85 B'rU per sq. foot 
Crack — 85 BTU per foot 
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BTU per sq. ft. are per liour and we want the heat 
loss for tlie entire biiilcling per hour. 



Sq. ft. of glass 
Sq. ft. of outside wall 
Sq. ft. of roof 
Lineal ft. of crack 



X Factor = 
X Factor = 
X Factor = 
X Factor = 



Total 

In the junior higli classes and in tlie twelfth grade cour.se, all 
activities are earried on during the ela.ss period, with very little 
outside work expected of tlie students. jMost activities are planned 
so that each phase of them can be completed in one period. At all 
levels, the emphasis has been on making the students enjoy mathe- 
matics. Thus recreational activities play a vital part in each course, 
since a great deal of mathematics is learned ‘‘painlessly” in this 
waj', and hence attitudes towards mathematics are improved and 
achievement is increased. Some of these activities include solving 
cross number jJwzzles. cracking codes, graphing pictures, working 
with magic squares, doing calendar arithmetic, and playing eom- 
mereial games such as Euclid, Ili-Q, and Ilex. Many puzzles and 
games from books such as MATJIE21ATICAL FVN, GAMES AND 
PUZZLES, by Jack Frohlichsteiii have been quite helpful. 

The program for non-eollege-eajiable has been successful so far. 
More students are applying themselves and more are interested in 
learning than we have had in the past. Interest in the twelfth grade 
eourse has resulted in the enrollnient for next year being double that 
of this year’s, and several college-capable students have been at- 
traeted to it. Also we have decided to extend the eourse by offering 
a two-year program beginning in the eleventh grade next year. The 
response to this has been good. 



We believe the results have been worth the effort and plan to 
eontinue to improve the course offerings for the non-college-eapable 
students in the future. 



PROGRAMMING ON A SHOESTRING 



SB 



MR. W. T. WILLIAMS, 
Fourtli Form Head 
Sayre School 
Lexington, Kentucky 

The two areas of eoinputer.s and educational TV are ])robably 
the fa.stest growing fields in education toda}', and if we are to believe 
even a part of wliat IMcLiihan and others have to say on tlie subjects, 
we are behind before we start. In math a great deal of attention i.s 
being given to CAT (Computer Assisted Tn.structiou) and other com- 
puter orientations. It is important to distinguish between CAI and 
hat could be called COM (Computer Oriented Mathematics). It is 
not difficult to distinguish between the two in terms of money. CAI 
is an cxjKMisi\c venture recjiiiring close cooperation on the part of 
proi^'rainiiioi s, niathcniaticians, psyeholo^ists, and teaehers, while 
COM is something which can be done by the intere.sted class, om 
icaciher on a shoestring budget. Our experience here at >Sayre proves 
this, and the .students feel they have really benefitted from the pro- 
gram. 

Four years ago Sayre was a.sked to participate in a pilot program 
.spon.sored by the School Mathematics Study Group (SMS6). The 
purpo.se of the program was to teach and act as critic for a new text 
in computer programming. The idea behind the SMSG approach 
was to introduce formally into the sceondarj’’ .school curriculum an 
introductory eour.se in programming as a .separate course offering. 

Two texts were used. One (Algorithms, Computation, and Mathe- 
matics) describes in considerable detail the scientific approach to the 
construction of algorithms via the use of flow chart language. The 
second book, a supplement to the main text, describes one of the 
technical languages for direct access to the computer. These supple- 
ments are available in FORTRAN, ALGOL, or COBOL. We used 
FORTRAN. There is no great initial advantage in the choice of 
language; how'ever, many of the new^er languages (BASIC, QUICK- 
TRAN, CAL) are much simpler and may be better. 

SMSG made computer time available on the IBM 7040 at the 
University of Kentucky and we were able to continue the arrange- 
ments when we no longer served as a pilot school. The University 
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uow has the IBM 3U0 system which is considerably faster than the 
7040 and, as a result, cheaper. 

The approach used in teaching tlie course v/as double-barrelled. 
First, the algoritlini we needed for a certain problem was developed 
by the terhni(]iu*s .suggested in the flow chart text. We then wrote 
a program in FORTRAN with tlie aid of tlie FORTRAN text and 
put it into the machine. Actually, each student programmed the 
problem in liis own way. As a consequence, .several solutions were 
available whicli differed only in language. Each student submitted 
liis problem to the machine and received liis own re.sults. The ma- 
chine allows for .some flexibility in programs, but. generally speaking, 
will not accept an error in logic. The machine has a number of pre- 
recorded error me.ssages, and if the program has an error, it will 
print out a me.s.sage indicating the error as closely as po.ssible. Since 
each student communicates directly with the machine, a great deal 
of intere.st is generated, and the competition between students and 
machine becomes quite keen. 

After one problem was comi)leted. we went back to the flow 
chart text to pick up another. This bouncing back and forth was 
continued throughout mo.st of the text, or, as in our ca.se, until we 
had worked eight problems. 

The texts were written for the average tenth grade student, 
but we used them with accelerated eleventh and twelfth grade stu- 
dents in our regular courses. The program as conceived by the 
SMSGr group is probably a little ambitious for the average tenth 
grader. 

There is no question of the value of the program. Although the 
course was called computer programming, one really must know his 
elementary mathematics or he will not be able to communicate effec- 
tively with the machine concerning problems other than very simple 
ones. You may recall the old cliche that one does not learn his algebra 
well until he tries to work some problems in calculus. The .same 
is true for computer mathematics. 

The mo.st important benefit is that the student is presented with 
a very immediate need for knowing his mathematics. Furthermore, 
the rapidity of the machine offers such an attraction that few young- 
.sters can resi.st the urge to use it. 

Since our experience with the SMSGr program, vjq. have made 
several adjiLstments which we feel have pre.served the mystique of 
the machine, have been sueces.sful in introducing the young.ster to a 
very useful tool, and, mo.st importantly perhaps, have preserved our 
present math curriculum. 
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Obviously, the easy vay to offer the course is simply to set aside 
a semester for it and beiriii. However, the high school mathematics 
eurriculum has absorbed a great deal of college mathematics during 
the past ten years, and it is difficult to see how part of those eight 
semesters can be given up to another program. 

An approach whieli has done everything we feel should be done 
in this area is to eni’oll the youngsters in the regular mathematics 
eour.ses for the twelfth grade (Analytics and Calculus or Finite 
Math). The fir.st six weeks period is devoted to a study of the eon- 
striietion of algorithms with the use of flow charts. Starting with 
simple .summations we work up through sorting, the Euclidean 
algorithm, the Fibonacci series, and games. 

A couple of lectures on how the computer works are capped off 
with a tour of the computing center. The youngster is instructed in 
how to use the key punch machine and given eight problems. It is 
up to him to work all the problems with the aid of the FORTRAN 
text. Naturally, a few minutes of class from the regular course 
should be taken to answer pertinent cpiestions, but, generally speak- 
ing, students do veiy well in working out their own salvation. If all 
problems are worked to the instructor’s satisfaction, one-half credit 
is given in computer programming. 

No test as such is given except during the introduction to flow 
chart language. 

One set of possible problems is given below. Variations are 
neeessarj’’, of eoimse, since the .students’ mathematical knowledge 
must be considered. Certainly it is an impo.ssible list for tenth grade 
students and a difficult one for seniors. However, the problems must 
be challenging from a logical .standpoint since the machine is to do 
the laborious part — the pick and shovel work. 

1. Bead a card containing five numbers. Find tlie sum and arithmetic mean. 
Print out the sum, mean, and the five numbers. 

2. Bead a card containing ten numbers. Find the square root of the sum 
and the square root of the average. Print out the sum, average, and 
their respective square roots. 

3. Bead 10 cards, each containing one ordered number pair. Determine the 
position of the point represented by this pair on the XY-plane and print 
out appropriate hollerith statements. 

4. Determine the one-hundred cumulative .sums of the first one-hundred 
integers. Print out the number of addends and their sum (one hundred 
answers). 

;■). Input two linear equations and determine the intersection, if any. 

6. Bead a 50 element linear array (A*‘) and construct a new one-dimensional 
array (Bi) using the formula Bi = A(k-M)-A(k), 

7. Find a real root of a cubic equation. 

8. Perform a sorting problem using DO statements. 
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Three h(»urs of inaeliine tinip is suffioient for fifty peoph'. Fees 
var\'. but $130.00 ;ni liour is reasonable. Various iinput iiieclia cau 
be u.sed, but cards are i)robably best. Punched tape, magiu'tic tape, 
and the teletypewriter all piv^ioit problems the student eaiiiiot 
readily handle himself. Utopia would be to have a key punch ma- 
chine in the .school .so that youngsters could prepare their cards with- 
out the worry of transporlation problems. Too, the business depart- 
ment could utilize the key pinicli machine in their office equipment 
course. The rental on the.se is about $85.00 per month. 

No preteu.se is made at calling this a sophisticated approaeli. 
But it is one which allows the student to get some excellent intro- 
ductory work at very little cost. I'sing this approach we found that 
youngsters interested in mathematics, either applied or pure, had 
their appetites whetted and their knowledge and understanding of 
elementary mathematies broadened considerably. 



lid. Xote — ^fr. irUlinin T. Williams is now Jlcmhnnsler of Jjallinffhroolc Day 
School, Felcrshury, Virginia. 



THE CALCULUS PROGRAM AT 
OWENSBORO HIGH SCHOOL 



SHELDON REYNOLDS 
Assistant Principal 
Owensboro High School 
Owensboro, Kentucky 

Tlie calculus and analytic geometry program at the Owensboro 
High School is an outgrowth of a program initiated in the junior 
high schools in the late fifties. At this time, the junior high school 
began to offer first year algebra in the eighth grade to a group of 
advanced or superior students, making it possible for these students 
to have five years of mathematics above arithmetic at completion of 
high school. 

In the late fifties the Owensboro High School offered a course 
called “Senior Mathematics” or “Advanced Mathematics.” This pro- 
gram Avas continued by different names until the school year 1963- 
1964. "When I came to the high school to teach these advanced mathe- 
matic classes, the course Avas called “Analytic Geometry.” The text 
in use included sections on solid geometry, plane trigonometry, 
analytic geometry, a few pages on calculus, statistics, and advanced 
algebra. 

The calculus program we have now at the high school came 
about more as an experiment or more as a request from a feAV stu- 
dents than as a planned program. I started teaching the book men- 
tioned above to tAVo classes. One class, of nineteen pupils, was content 
to stay in this text, but in the other group thirteen students were not 
happy with the material. They claimed they Avere repeating too much 
and Avould like more advanced mathematics. I asked them if they 
Avould like to purchase text books and really study calculus. They 
expressed a desire to do this. In searching for a text the only rea- 
sonably priced book was an old traditional text. We ordered thirteen 
of these and started the study of calculus. Students had already had 
a good section on analytic geometry in the first text. 

The folloAving fall these thirteen students went to various schools 
throughout the United States and Ave were very much pleased with 
their grades. One pupil Avent to Yale and made an “A.” We had 
pupils at Washington University in St. Louis, Georgia Tech, and 
Vanderbilt. Several went to the University of Kentucky and re- 
echoed “A’s” in their first course in calculus. We have had such 
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good re.snlts with tlie grades our pupils have made after taking this 
course tliat we liavc eontimied in about tlie same pattern. We teaeh 
twelve weeks of anal.vtie geometry and follow' this by twelve weeks 
of differential calculus and twelve weeks of integral ealeulus. 

The principal of the high school, Mr. doe 0. Browm, and the 
head of the Mathematics Department, Miss Geneva Poust, have en- 
couraged the w'ork we have done in these elasses. In the next few 
years, w'e will probably adopt a text that wdll eombine and unify 
analytie geometry, differential and integral ealeulus. It will devote 
more time to theory than applied problems. 

There have been people who object to calculus' being taught in 
the high sehool. Their two main objeetions are that the pupils be- 
come over-confident and run into trouble later. The other objeetion 
is that high sehool leachers are not qualified to teaeh ealeulus. We 
will agree that the.se points are w'ell taken, but we would like to point 
out that in reeent ^'ears the National Seience Foundation has made 
it possible for teachers to pursue advaneed work in graduate mathe- 
matics .so that at tlie present time many of the high school mathe- 
matic teachers have as many college eredits in mathematies as some 
eollege teaehers had a few' years ago. 

I understand that there are onlj' four high sehools in the state 
that offer a eourse similar to ours and that we have the largest 
number of pupils taking ealeulus. If our eourse has been a sueeess, 
I believe it has been due to our tw'o main objeetives : to teaeh as raueh 
ealeulus as possible but at the same time to teaeh a love for the 
subjeet. The meaning and signifieanee of the definition of limits 
and eontinuity are not easily grasped. Complete understanding gen- 
erally eomes after a period of time and use of these definitions. It 
w'ould be very ea.sy to make this eourse so difficult that pupils would 
hesitate to sign up for it. No material is given on a test unless the 
impils have had an ample opportunity to learn this material. My 
advice to any sehool system thinking of putting ealeulus into its 
program w'ould be to seleet an instruetor interested in pupils and 
not one w'ho takes pride in failing as many as po.ssible. 

We have also ehanged our math jmogram in the tenth and 
eleventh grades. Up until three years ago, we taught plane geometry 
in the tenth grade, plane trigonometry and solid geometry in the 
eleventh grades. Tlie last three years, w'e have unified geometry in 
the tenth grade and trigonometry and analysis in the eleventh grade. 

One other thing is w'orth mentioning: w'e try to keep up with 
our students after they leave our sehool. Many of them send me 



copies of their test and examination papers. Tliis is a great help to 
me 111 p aiiiiiiig my class Avork. Each year during Christinas vaca- 
1011, A\c have a class reunion for the ones avIio graduated the previous 
spring. It IS very interesting to hear them diseussiiig their courses 
and teachers after their first few mouths in college. 



By statistics I do not mean a collection of numerical 
tacts, but the seiPiiee of organizing data and making de- 
cisions or predictions through the analysis of data. One 
might say that statistics is the quantitative seienee of learn- 
ing by experience. The mathematics underlying this science 
IS knoAvn as probability theory. 

All of us make statistical decisions every day. Suppose 
lie put the cat out before dinner because avc are afraid he 
may jump on the table in the middle of the meal. Probably 
t « eat hasn't always jumped on the table when he was 
alloAved in at dinner, but it has happened often enough 
(especially when we are having fish) to convince us that 
we had better put him out. To put the cat out is a statistical 
decision based on our estimates of his probable behavior and 
the meonvenience it might cause, balanced against Avhatever 
ineonvenienee there may be in finding the cat and the pan"s 
of conscience we may feel about banishing him to the cold. 

In this situation the data were considered only in- 
formally because they Avere clear and (probably) over- 
whelmingly strong in support of our decision. Statistics 
has a serious role to play A^hen the data are either weak 
or obscure If avc sample a dozen voters in a municipal elec- 
tion and find that seven prefer candidate A to candidate 
B, the data are clear enough but the small sample size makes 
them very weak. We can hardly be convinced by these data 
that A IS a shoo-in. Statistics will help us decide what 
credence we should put in the results of the poll. 



nf Interface of Science and Mathematics,^^ The Bulletin 

pp Association of Secondary School Principals, 52:327 (April, 1968), 
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A MERIT RATING IN MATHEMATICS 



ELIZABETH B. JAYNE 
Chairman, Mathematics Department 
Paul G. Blazer High School 
Ashland, Kentucky 

In the spring of 1965. the State Departraent of Education 
instituted the merit rating .S 3 ^sleln to recognize schools Avhich had 
superior programs in certain areas. This .sy.stem meant that along 
Avitli accrediting, the State Board of Education ’.voiild also give a 
school extra commendation for maintaining an exceptional program 
in a particular subject area. Dr. Ilariy Sparks, Superintendent of 
Public Instruction at th.at time, advocated such a s^^stem, saying that 
it would be one way to en.snre that districts strived for quality 
education. 

The teachers in the mathematic.^ department at Paul G. Blazer 
High School, feeling that they h,ad a fairlj’- .strong mathematics 
department, wished to investigate the possibilities of a merit rating. 
The department found the criteria for application to be fairly sub- 
jective. 

The mathematics department conformed to the guidelines which 
were set up by the State Department of Education as a basis for 
application in the following ways: 

1. Each teacher in the mathematics department possesses a 
bachelor’s degree and is teaching in his major field. All of the 
teachers have had recent courses in modern mathematics. 

2. The teachers wrote a “working” philosophy for the depart- 
ment. This philosophy is being continually revised. This con- 
tinual revision helps the faculty to be constantly aware of 
changes in pupils’ attitudes toward mathematics and aids the 
department in improving its teaching methods. 

3. The courses offered in the mathematics department are more 
than the minimum requirements for graduation. At the present 
time the department offers in grades ten through twelve the 
following courses — ^klodern Algebra I, II, and III, Modern 
Geometry. General Mathematics II, Trigonometry, and Advanced 
Mathematics (this is a college preparatory course, not just ad- 
vanced high school arithmetie). At any time there exists suf- 
ficient demand by the students for a new course to be added to 
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the euiTieuluin, tlie proposed course is tlioroughly studied and, if 
deemed ■worthwliile, is added to tlie currieiduiu. 

4. Eaeli pupil enrolled in a mathematics class is leveled aeeord- 
ing to liis ability. There are three levels for j\Iodern Geometry 
and IModern Algebra II. Siii’e the higher ability .students lake 
Algebra I in grade nine, there are only two levels, II and III, for 
Modern Algebra I. At the pre.sent time there is only one Ad- 
vanced Mathematics class. The Algebra III and Trigonometry 
eour.se has two levels, I and II. The lower tlic number the more 
aeeelerated the eour.se. 

The mathematics depiirtment maintains a confidential in- 
formation card for each pupil enrolled in mathematics. The.se 
cards are first filled out in grade nine. Each card contains the 
pupil’s I. Q. .seore.s, scores on achievement tests in both reading 
and mathematie.s, and grades received in mathematics courses 
beginning in grade eight. A space is provided for the pupil’s 
teacher to make any recommendations eoncerning suece.s.sive 
mathematics courses. 

These cards are kept by the teachers for the pupils they 
have in class. They are helpful in checking pa.st performance 
and in determining if a pupil is working up to his ability. At 
the end of each school year the teacher completes the card for 
each student for the year and makes his recommendation for 
course and level for the next year. 

A student may be permitted to move to a higher level if he 
feels that he can do the work and if he has his teacher’s recom- 
mendation, He may be permitted to move to a lower level if he 
is having difficulty, also upon recommendation of his teacher. 
The teacher may suggest that a pupil change levels if he feels 
that this would be to the pupil’s advantage. 

The difference in levels is based upon how thoroughly a 
topic is covered and the number and difficulty of problems 
assigned. At the present time, the same textbooks are used in 
all levels. The loAver level classes need more detailed explanation 
and are not required to solve (though they are encouraged to 
try) some of the more difficult problems. The higher level 
cla.sses require less detailed explanations and are expected to 
do some individual investigation as avcII as many of the more 
difficult problems. 

5. The mathematics department has acquired, under the Federal 
Government Title III Program, a Avealth of audio-visual equip- 
ment. This apparatus includes such items as transits, plane 
tables, hypsometers, angle mirrors, demonstration slide rules, 
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alidades and various other materials for demonstrating mathe- 
matical principles. Several of the mathematies ela.ssrooms are 
equipped with overhead projectors. Llany prepared transpar- 
eneies for overhead projectors are also available. The teachers 
have aece.ss to equipment for making transparencies tailored to 
their particular teaching. Several filin.strips are available to 
the department and beneficial films can be readily secured. 
AVhen not in n.se, audio-vi.snal material i.s stored in an instruc- 
tional supply room. This equipment can be n.sed by any teacher 
in the department on .short notice. There is no lengthy eheeking- 
oiit procedure or previous notice needed to n.se this equipment. 

6. The teachers meet ab«)nt once each month (or whenever 
ncce.s.sary) to correlate the courses and discu.ss any new ideas, 
te.xtbooks. or questions which may arise. 

7. The library has available to the students and teachers in the 
mathematics department many of the books recommended by the 
National Council of Teachers of ]\rathematie.s for high school 
libraries. These books were ordei-ed upon I’ccommendation of 
the mathematics teachers. 

8. Upon completion of application for a merit rating the mathe- 
matics department was visited by a team from the State Depart- 
ment of Education. This team ob.served each teacher’s teaching 
and student reaction. The team talked individually with the 
teachers and qne.stioned each one about his work. Many of these 
qne.stions pertained to the number of failures to determine if 
individual needs of the pupils were being met. 

Tiie mathematics department is continually .striving to maintain 
and improve the department. The teachers are presently .studying 
the po.ssibility of offering an elementary eour.se in eomputer pro- 
gi-amming in the fall of 1969. The teaehers are trying to find better 
way.s of leveling clas.ses. Any now audio-visual equipment and ma- 
terials for replacements are requested to be ordered. The teaehers 
are con.stantly aware of new publieations in mathematics and make 
recommendations to the library for tho.se whieh would best benefit 
the students. 

The attainment and maintenance of the merit rating by the 
mathematics department of Paul (1. Blazer High School requires the 
department be subject to eontinual review and eon.struetive criticism 
for constant improvement. This eritieism is appreciated whether 
given by fellow teaehers. the admini.stration, the public, or by other 
school .sy.stems. AVe try to make improvement a habit. 
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MRS. VERA CUMMINS, Teacher 
Pendleton County High School 
Fahnonth, Kentucky 

“What are those numbers?” “What’s that supposed to be?” 
“Is tliat all one uiunber?” Those were eomuieuts heard from my 
homeroom the morning after the hanging of . tj- . by some of my ad- 
vaneed mathematics and ealeulus students. Earlier in the week I 
had shown my advanced mathematics class a copy of Computation 
of . 7T RS-7 of the School Mathematics Study Group Report Series 
M'hich had just arrived. In this booklet a computer number evalu- 
ation correct to 2,000 places is given. After finishing a test, some 
of my students asked if they eould display the number. Knowing 
that it would take up too much room on the chalk board we decided 
to hang it around the wall. Tlie students wanted it displayed com- 
pletely horizontal so that the effect of length w-ould not be obscured. 
They obtained two rolls of ■wide adding machine tape, magic markers 
and masking tape and went to work. It took several days of ■working 
during their .study periods to finish the number. We mounted it 
high on the walls above the chalk boai'd.s, and it encompassed the 
room two and one-half times. As the students viewed the number 
around and around, their expre.ssions became full of wonder and 
amazement. One boy said, “Its unbelieveable, and just think, that’s 
not the end. It ju.st keeps going on and on.” 

I had planned to take it down in a week or so, but the students 
guarded this number as if it were their own discovery. They brought 
other .students into the room before school to see it, and each time the 
tape began to loosen from the wall they repaired it. 

The awe inspired by this accuracy in the evaluation oi . ^ . had 
its roots earlier in plane geometry. This was the students’ first 
introduction to trigonometry and was used in finding the area of a 
triangle when t^vo sides and the included angle are known. In our 
text there is that magical page entitled, “Four Place Table of 
Trigonometric Function.” After explaining the procedure the fol- 
lowing dialogue ensued: 

Teacher: Do you understand the definition of the function? 

Class : Yes. 
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Teaplier: Do you unclerstancl how to read the tablet 
Class : Yes. 

Teacher: Do you understand how to use this table in solving 
the problems? 

Class: Yes. 

Teacher: Do you believe tlie.se values are correct? 

Class : Yes. 

Teacher : "Why ? 

Class : Silence 

Teacher: Well? 

Student: They are in the book. 

Teacher: If all the tables were de.stro 3 'ed could you work the 
problems ? 

Class : No. 

Teacher: How did we get the tables to begin with? 

Class: Someone had to make them. 



Thereupon we started to derive our own tables and spent a week 
of class work on this project. Every student had to derive his own 
sine, cosine and tangent tables correct to three decimal places, and 
we used multiples of 5® from 0® to 90°. The only tools that were 
allowed were the straight edge, compass, and graph paper, agreeing 
that if necessary one could have made his own graph paper with 
straight edge and compass. This requires a great deal of working 
space especially in obtaining the tangent values. The students were 
constantly reminded that the accuracy depended on the tools they 
were using and their own exactn«\ss in using them. 

Soon, we came to the section on the circle. As we all know, . ^ . 
is defined as the ratio of the circumference of a circle to its diameter, 
or C=. 7 T . D, and is given correct to four decimal places as 3.1416. 
This time I did not have to ask the questions as the students wanted 
to know if they could determine . tj- . using the trig tables we had 
devised. We used the limiting process of inscribed and circumscribed 
regular polj’-gons and after another week of class we obtained our 
value. It took the construction of 60-sided regular polygons to obtain 
an accuracy correct to two decimal places. 

There were times during these procedures when I questioned 
the value of these unplanned projects. It would have been much 
simpler to have said to the class, “Here it is, accept it.” 

I believe that these projects were valuable to the students. 
Probably, some of the students gained only the right to say to their 
children someday; “If you think geometry is rough now, why I had 
to evaluate . tj- . when I was your age. ’ ’ However, I know that most 
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of the students learned to question the “liow” and the “why.” The 
amazement tliat inspired them to hanjr . 77 - . was not the computer 
evaluation itself. Kather they had discovered Avhat could be done 
with a keen mind, perscA'c ranee, and simple tools, and now they have 
a glimpse ot what man is capable of accomplishing using sophisti- 
cated tools. 



If mathematics was completely changed internally, this 
amounts to notliing compared to the changes in the appli- 
cations of mathematics to science and technology. The ad- 
vent of higli speed eleetrojiie digital computers constitutes 
an industrial revolution second to no other. Even the 
question of who vses niatheniatics lias a different answer 
nowadays. In .1900, one could answer: physicists, astrono- 
mers, chemists, actuaries, and engineers. In the 1960 ’s, the 
answer can be inferred from such facts as the observation 
of colleges where the computer laboratory is located in the 
school of education. NoAvadays one would have to answer : 
biologists, economists, psj’-ehologists, physicians, geologists, 
metallurgists, meteorologists, military decision makers, busi- 
ness decision makers, educators, historians, linguistics ex- 
perts, sociologists, epidemiologists, laAvyers— and, as before, 
all of those Avho Avork Avithin mathematics itself, or in any 
part of the physical sciences and technology. 

Eobert B. Da\-is, The Chan.qing Curricuhtm: Mathematics (Wa.slnnglon: As- 
sociation for Supervision ami Curriculum Development, 1967), p. 48. Eeprinted 
by permission. Copyright (c) 1967 by the As.sociation for Supervision and Cur- 
riculum Development, NEA. 
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CURRENT CURRICULUM 
PROJECTS IN MATHEMATICS 



Tlio listing that folloAvs has been categorized to fulfill the arbi- 
trary standards of this publication. First, tho.se projects under the 
aegis of ESEA Title Ilf U. S. Office of Education about Avhieh 
detailed iiiforniation is available are sunnnarized. Second, projects 
sponsored by the National Science Foundation are presented in 
re.sunie. Third, other projeets sponsored b.y the IJ. S. Office of Edu- 
cation and National Science Foundation are li.sted. Finally, those 
projects .sponsored by priA*ate foundations and colleges and univer- 
sities are summarized. 

These listings were taken from the Sixth Bcport of the Inter- 
national Clearinf/honae on Science and Mathematics Curricular Dc- 
velopments 1.06S, edited and i)ubli.shed under the direction of J. David 
Lockard. University of l\Iaryland. Given here are the names of the 
projects, the directors, the in-stitutions Avith Avhich they are connected, 
and a re.sume of purposes and objectives. 

Many of these project centers publi.sli valuable ncAvs letters and 
periodic reports Avliich contain valuable information and ideas. 
Teachers and admini-strators Avho Avi.sli to keep abreast of innovative 
studies Avill find these projects Avorthy of inve.stigation. 

Projects Under The Aegfis Of The Title III ESEA, 

U. S. Office Of Education 

Advanced General Mathematics Curriculum Materials Proposal (Math 
111) J. Ben Cox, Director of Federal Projects, Eichland County 
School District Number One, 1616 Richland St., Columbia, South 
Carolina. 29201 

The purpose of this progr.im is to develop effective materials for 
a tliird and fourth year program for students who, immediately 
after high scliool, will seek employment in business and industry 
or will seek additional vocational or technical training. Materials 
prepared for Matli III are non-textbook oriented, utilize induc- 
tive learning, and stress daily student participation in con- 
cept development. This project proposes to ultimately develop 
a four-year General Mathematics program commensurate with 
student needs and abilities rather tlian simply improving the 
traditional two-year program. Topics for Math III were deter- 
mined by results of a survey of business and industry. 

Calcidators in a General Math Laboratory. Gene Catterton, P. 0. Box 
69, Wynne, Arkansas 72396 

Grade and Age Levels : General Math, 9th grade. 
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Central Iowa Low-Achiever Maihcmatics Project (CILAMP). Dr. 
Frank W. Broadbent, 1164 26th Street, Des Moines, Iowa 50311 

This program proposes to develop materials for use in grades 7-9 
with low achievers in mathematics; to provide teacliers with an 
a])preciatioii of the complex problem of low achievement; to 
develop and implement non-conventional teaching methods; to 
involve loc.al businesses and industries in a concern for the 
problem; to investigate the specific causes of deficiencies in 
different tj'pes of low achievers; to evaluate the effects of the 
new programs, materials and techniques on the teachers and 
students involved. 

Central Midwestern Regional Educational Lahoratory— Comprehen- 
sive School Maihcmatics Program (CEMREL-CSMP). Burt A. 
Kaufman, CEl\rREL-CSMP, 103 South Washington St., Carbon- 
dale, Illinois 62901 

The purpose of this program is to develop a totally individualized 
mathematics curriculum based on the spirit of the Cambridge 
Conference report, “Goals for School Mathematics,” which will 
utilize modern technologj' to its fullest potential. It is also 
expected that this program will create, de.sigu, and build a model 
school of the future in which such a curriculum would operate. 

To this end, a sj'stoms approach will be taken. The chief dif- 
ference between this and other projects is that the substantive 
aspects of education, the subject matter, is stressed. For this 
reason, professional mathematics will play a major and indis- 
pensable role. 

1965-66 General Mathematics I & II Writing Project. Mr. George 
Hudson, Albuquerque Public Schools, P. 0. Box 1927, Albu- 
querque, New Mexico 87103 

The specific objective of this program was the preparation of 
mathematically sound, updated content of a difficulty level 
appropriate for use with less able high school pupils. Units were 
written by instructors who had been teaching the general mathe- 
matics pupils with whom the content was to be used in 1965-66 
and 1966-67. 

Eigh School for One. Dr. Chester Hausken, Northwest Regional 
Educational Laboratory, 710 S.AV. 2nd Avenue, Portland, Oregon 
97204 

This program is aimed at improving the quality and quantity of 
education for youth in rural, isolated high schools in the North- 
west region by developing, field testing, evaluating and demon- 
strating, in cooperation with agencies and organizations self- 
instructional, multi-media systems of instruction in several subject 
matter fields. 



Mathematics Computer Center. Dr. Virginia T. Gilbert. 321 So. 9tli 
St., Apt. 15, Las Vegas, NeA'ada 89101 

Tills ccnlci’ .'lini.s at cxpaiuliiig ami iMirieliing the entire mathc- 
niatic's ciirrienliini ini-liuling: increasing interest and holding 
7io\vor in Jiiath; deepening .sludent’.s mathematical understanding; 
and extending the mathematical content as well as including 
practical application from sc.ienee, engineering, l)iisinc.ss, and the 
community, rurther aims are to help student.s develop organized 
thought proce.sses; to show them the necessity of .a precise m.athc- 
matical formulation in problem solving through utilizing the 
computer as a tool and learning computer techniques; and to 
improve attitudes and values concerning the place of computers 
in our modern technological society. 

Tatterns in Arithmetic (PI A). Dr. H. Van Engen, Research and 
Development Center for Cognitive Learning, 1404 Regent Street, 
Madison, Wisconsin 53706 

This project aims to provide .a complete course in arithmetic for 
the elcmentari’’ school as a moans to re-orient the mathematics 
program and to provide in-scrvicc work for teachers. 

A Program for Mathematically Underdeveloped Pupils. Dr. Jack L. 
Foley, Building S-503, Sixth Street North, West Palm Beach, 
Florida 33401 

Purposes of this project .are enumerated as follows: to develop 
appropriate materials that make a trulj’ effective learning situ- 
ation for non-collcgc preparatory students; to develop techniques 
for measuring teacher and student changes in attitudes resulting 
from this curriculum innovation; to determine whether success 
in the program has an influence on the dropout rate in mathe- 
matics and from school; to cA-aluate results by testing, com- 
paring effectiveness of techniques, counselor-student interviews, 
parent questionnaires and reactions of people not connected with 
the program; to give these students an appreciation for and a 
knowledge of mathematics; to develop criteria to identify stu- 
dents achieving below their indic.ated potential as opposed to 
students who normally learn at a slow rate; to diagnose the 
mathematical deficiencies of individual pupils to the end that 
specific causes for the deficiencies might be revealed and cor- 
rective teaching may be instituted. 

The project has attempted, and succeeded to a considerable 
extent, to add prestige to a part of the mathematics curriculum 
that previously was totally without prestige. By inserting topics 
which were previously restricted to the college preparatory pro- 
gram, structuring to a considerable degree, and inserting high 
interest topics, the project is well on its way to establishing a 
mathematics program that is appropriate for a large part of the 
secondary school population. The project staff believes that, with 
high interest topics and prestige associated with the basic 
mathematics program, students and teachers will exert a greater 
effort in their mathematical endeavors. 
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Secondary School Maihcmatics Curricuhm Im'provcmcnt Study 
(SSMGIS). Professor IIoAvard P. Felir, Box 120, Teaelicrs Col- 
lege, Columbia University, Ncav York, Ncav York 10027 

Tlic ?ecoiulnry School Mathematics Carriciilnm Improvement 
Study (SSMGIS) has tv/o main objectives: (1) to formulate and 
test a unified secondary school nmthematios proKrnm (7-12) that 
will take capable students well into current coIleKiatc matlie- 
inatics; and (2) to determine the education rcfiiiircd by teachers 
who will iiuplcment such a program. 



Stanford-Brenton Computer Assisted Instruction Laboratory. Pro- 
fessor Patrick Suppes and Profc.ssor Rieiiard C. Atkinson, Insti- 
tute for Mathematical Studies in tlie Social Sciences, Ventura 
Hall, Stanford Uiih^ersity, Stanford, California 91305 

A full tutorial program in prini:ir 3 --scliool mathematics and 
reading is to be developed. 

Teaching Mathematics Through the Use of a Time-Shared Computer 
(CAM). Jesse 0. Eieliardson, Director of Computer Researcb, 
Kesearcli and Development Center, Massachusetts Department of 
Education, Olympia Avenue, Woburn, Massachusetts 01801 

A major problem in the field of mathematics education is the 
development of new teaching tools. Tliis proposed study has as 
its basic goal the development of a mathematical laboratory 
based on a time-shared digital computer. In working towards 
this goal tlie staff will focus on solving the following problems: 

(1) how can a time-shared computer be programmed to act as a 
useful tool for teaching mathematics; (2) how can classroom 
teachers be taught the ncccssar 3 ' tccliniqucs to enable them to 
use this new teaching tool successful^'; and (3) how can such 
multiple-user computer facilities be developed in line with eco- 
nomic constraints? 

In addition to demonstrating the economic, feasibility of this new 
approach, the staff plans to test the hypotheses that: a terminal 
teletypewriter connected to a largo computer operated in the 
time-shared mode will give the mathematics student the feeling 
of working his own computer; having the computer on an ‘‘al- 
ways read 3 '” basis will encourage students to engage extensively 
in voluntar 3 ’’ o.xtracurricular use of the computer terminals; the 
presence of a continuously available real-time computer in 
the classroom will lead students to acquire a more thorough grasp 
of mathematics. 



Projects Under The Aegis Of National Science Foundation 

Boston College Mathematics Institute (BCMI). Stanley J. Bezuszka, 
S. J., BCMI, Boston College, Chestnut Hill, Massaehusetts 02167 
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Thf major objectivi* of flip institute }»rogr:im is to offer courses 
and prepare iustruetioual materials for teachers of niatheniatics. 

A distinguishing characteristic of the philosophy of this program 
is tlie emphasis on the structural approach to mathematics in 
coiuhiuation with stress on the historical aspects of the subject. 

Camhridge Conference on School Mathematics (CCSM). Mr. Hugh P. 
Bracllej', Education Developincnt Oentpr. .^5 Chapel Street. New- 
ton, Massaclmsetts 02160 

Tlie i>rogram grew out of a coufcrcMiec iu 19 G.‘» which explored 
curriculum reform needs in mathematics. The report of the con- 
ference, “Goals for School iXratheniatics,” outlined exploratory 
thinking on luathcniaties curriculum. While it was recognized 
that the CCSM is not primarily engaged iu tlie preparation of 
materials for c-l.':ssrooin use, it was felt that it was nec.o.ssar3’’ to 
develop and tiw cut .some materials to demonstrate the fea.si- 
hility of the goals. Thms, a continuing part of the program has 
been work, with a limited number of .schools, iu developing and 
trv'iug out units. Copies of the working pajiers are available 
upon request. In recent j'ears the attention of the program has 
been turned towards the problem of teacher education and the 
integration of mathematics and science education in the lower 
schools. 

Demonstration and Experimentation in Computer Training and Use 
in Secondary Schools. Professor Thontas E. Kurtz, Kiewit Com- 
putation Center, Dartmouth College, Hanover, New Hampshire 
03755 

The purpose of this project is to demonstrate the large-.scale use 
of the computer as a broad aid to secondary education without 
requiring ni.ajor curriculum changes or extensive teacher re-train- 
ing. Through materials to be developed cooperativelj' with the 
participating .schools, the .staff expects to show the value of com- 
puting as an aid to course teaching in many subjects and as a 
significant mechauisni for e.xtra-c.urricular education of students. 

It is expected that these materials, appropriately reviewed and 
modified during the counse of the project, will provide important 
guidelines for the development of the potential of computers in 
secondary education on a broad front. 

Grand Bapids Mathematics Lahoraiory Project. Lauren G-. Woodby, 
Matliematic.s Department, Michigan, State University, East Lan- 
sing, Michigan 48823 

The ,'iim of this project is to train teachers in the use of a labora- 
tory-discovery approach to learning mathematics. 

The Madison Project of Syracuse University and Webster College. 
Professor Kobert B. Davis, Mathematics Department, Smith Hall, 
Syracuse University, Syracuse, New York 13210 
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To develop, dissemin:ilc and iiiiplemeiit :i sui)plementary program 
in inatheniatics for nurjjcry school through grade 12 is the goal 
of tlic ^fadison projccl:. Special attention is given to the hind of 
creative learning experience which children can have in school 
and outside of school. This involves extensive eonsideratiou of the 
social organization of the classrooni and of siniilai matters. In 
general, the ^^point of intervention” for the Madison Project is 
at the point of instructional planning on tlie part of the teachers. 

It is not at the point of designing texthoohs or producing text- 
books. Because of the emplia.sis on actual classroom experiences, 
the project makes a very large nnniber of video tapes and films 
that show actual classroom lessons. At the present time, these 
films, or excerpts from them, are available in many different 
forms for study by teachers or by prospective teachers. In addi- 
tion, the project for the last two years has put special emphasis 
upon ^hnathcinatics laboratories” and the use of physical ma- 
terials; in doing this, it has often joined forces with the Ele- 
mentary School Science (ESS) Project of ESI, and with the 
Nuffield Mathematics Project in England. The project has put 
particular emphasis upon operating workshops for teacher edu- 
cation, particularly in the cities of San Diego, Los Angeles, 
Chicago, New York, Philadelphia, St. Louis, ami Washington, D.C. 

School Mathematicsi Study Group (SMSG). Dr. E. (t. Begle, SMSG — 
Cedar Hall, Stanford X^nivor.sity, Stanford, California 94305 

The primary purpose of the SMSG is to foster research and 
development in the teaching of school mathematics. The work 
of SMSG consists primarily in the development of courses, teach- 
ing materials and teaching methods. It is a. part of SMSG^s task, 
in cooperation with ocher mathematical organizations, to encour- 
age exploration of the hypotheses underlying mathematics edu- 
cation. 

Survey of Recent East European Literature in School and College 
Mathematics. Professor Alfred L. Putnam, Department of Mathe- 
matics, Eekliart Hall 411, The Ihiiversity of Chicago. Chicago, 
Illinois 60637 : Professor Izaak Wirsziip, Department of Mathe- 
matics, Bckhart Hall 413. The Thiiversity of Chicago, Chicago, 
Illinois 60637 

Principle .aims of the survey ;ire to develop .an extensive infor- 
mation program on current Soviet and other East European 
mathematics at the school and college level; and to make avail- 
able from til esc sources matliematical materials for teachers and 
students in American scliools and colleges. 
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Projects Under The Aegis Of U. S. Office Of 
Education And National Science Foundation 



Computer-Based Mathematics Instruction at the Stanford-Based 
Laboratory for Learning and Teaching. Professor Patrick 
Suppes, Institute for Mathematical Studies in the Social Sci- 
ences, Ventura Hall, Stanford University. Stanford, California 
' 94305 

Four major aims of CBMI are to develop an operational drill- 
and-practice program in elementary school mathematics, grades 
1-C; to develoj) remedial work in basic mathematics for secondary 
school students at the drill-and*practiee level; to develop a 
tutorial program in mathci'atical logic and algebra; and to 
develop a drill-and-practice program in spelling. The objective 
of both laboratories is then to test and evaluate these programs 
in as quantitative and in as scientific a way as is possible with 
methods of quantitative data analysis and behavioral and 
psychological theory. 

Minnesota Mathematics and Science Teaching Project (MINNE- 
MAST). Jame.s H. Wernta. Jr., 720 Wa.shington Avenue S.B., 
Minneapoli.s. Minne.sota 55414 

Coordinated mathematics and science curriculum for grades K-6, 
and materials for in-service education of teachers are produced 
by MINNEMAST. 

University of Illinois Arithmetic Project (At Education Develop- 
ment Center). David A. Page, University of Ulinois Arithmetic 
Project, 372 Main Street, 'Watertown, Ma.ssachusetts 02172 

The central theme of the project is that the study of mathematics 
should be an adventure, requiring and deserving hard work. 
Children who grasp some of the inherent fascination of real 
mathematics while they are in elementary school are well on 
the way to success in further study of mathematics and science. 
Students who are not to continue a formal study of mathematics 
deserve a taste of the subject that is at least as appealing. The 
project is not attempting to develop a systematic curriculum 
for any grade level, in the view that determining an adequate 
curriculum is not possible until more alternatives exist to choose 
among. What is needed are frameworks that provide day-to-day, 
‘‘here-i.s-something-to-try” ideas for the classroom. The emphasis 
is on things that the teacher can begin working with soon. 

The term ‘‘new mathematic.s” is avoided by the project. More 
properly, the project seeks novel ways of doing old mathematics 
— new structures or schemes within which can be found large 
numbers of interrelated problems revealing significant mathe- 
matic.^! ideas. Teachers participating in an institute work on 
sequences of such problems each week to become acquainted with 
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tlie riiiil tlieii to ni:iki? up aiiil try out their 

own Thruii-jlimit its work, the pnijc'ct has I'omul that 

1511 pro vi‘.'l &*iimpnt:itiunal skills nsnally follow work with its iiia- 
torials. t'hih?ron will ilo impr^*ssivo ainonnts uf computation in 
onler to solve prohlems that intere.st them. 

L nivcrsihj of Jllnwi.^ Commillcc on School Matlinuatics (I'ICSM). 
PioloK.sor ^Fnx Bi*bininan, 1210 AV. Spi iiijrfiold, Uibaiia, Illinois 
GIS20 

Vntil inU2 the ilovote*! its efforts to proilm-inp: a highly 

self-consistent .anil inter-relateil series of texts for eollc^^c hoiiml 
st ml ents in «^railes These texts are nnnsnal in that they 

emboily “iliseovcry inethoir’ peila«:o;ry; they were the first to 
iiitroilnce a stron*;: ileilnctive threml to the tcadini^ of elementary 
als^ehr.a; ami they introilncc ami use principles of lo^ric ami a 
level of precision in Jan^napre which is not common to hiich school 
texts, f^ince 1902, the major enrrienluin ilevelopment effort has 
been the Oovelopment of nnnsnal npproache.s to topics in junior 
hijeh school mathematics appropriate for cnltnrally ilisail van tapped 
stml exits ill large urban school systems. 

Ciiivrrsiii/ of ^fanfJaud Malhonafics Prajcol (VMMaP). ITcnry II. 
AVnlboKsor, Director of Maryland Matliomatic.s Project College 
of Education, rnivex\sity of iMaryland, College Park. ]\Iarvland 
20740 

The prinripal pnrjiosc of the project is to contribute to the im- 
provement of the teaching of niaihoniatics. The pro.iect has 
prodncecl experimental textbooks for mathematics in junior high 
school and experimental textbooks for courses in mathematics 
for elementary teachers. Ixi aildition, the project has conducted 
research studies in the learning of mathematics. Presently the 
main efforts of the project are directed toward the developniont 
of an in-.scrvice course for elementary teachers of mathematics 
whicli incorporates behavioral objectives and specific evaluation, 
and the research into mathematics inslrnctiou with the use of 
behavioral hierarchies. 

Significant Projects Of Professional Groups And Universities 

California Mathematics Improvement Programs (MIP). Mrs. Bryne 
Bessie Frank, Bureau of Elementary and Seeondary Education, 
721 Capital Mall, Sacramento, California 95814 

Tlic Californi.a State Lcgi.slatiire passed Icgi.slatioii to iiiipleiiieut 
a project t(* assi-st tlie ])iiblic schools of California to improve 
niatlicmatics education. There arc four prograni.s: 

1. Tc.st Development: a new test to be developed to measure 
the degree to which California’s revised niathcniaties pro- 
gram is being met (rather than to assess individual pupil 
acliicvcniciit). Forms will be developed for grades 3, 6, and 8. 
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if. Thrfo Pilot l»fsc-;iri-h ProKr.Ti»*s are to Le set nji to iiivesti- 
jrate the use of spec-ialists in niatheniaties at the elementary' 
jrradcs; programs are to run three years, in ptrailes 2 and a 
the first year of inCS-Cf) and picking up grades 3 and G the 
next two years. 

Pe.srriptive information and gnididine.s for each of the four pro- 
grams are avail.ahlc from the California Dejiartnient of ]jdne.ation. 

Collcfje Curricnhnn Dcvelojymcnf Project; Ciirricuhnn Resources 
Group (CPO). !Mr. Conrncl Snow den, Institute for Services to 
Education, 55 Cliapel Street, Xewton, :Ma.^saclin.setts 02160 

This is a re.scarf-h and development projeet, initiated in the 
.enmmer of 10C7, to determine if a new enrrienlnm in the first 
and second year can overcome more snecc.ssfnlly than the present 
conventional program the major educational deficiencias of the 
student population in 13 predominantly Negro colleges. The 
Ciirricnlum Pesonrees Group is working closely with IdO teachers 
from the participating colleges in the preparation and trial of 
new materi.als and new pedagogical approaches in English, mathe- 
matics, social sciences and natural .sciences. An ev.alnation study 
m an intrinsic part of the program. Ciirritnlnin materials are 
not yet availahle. 

A Compuicr-A;n>i$ted Instruction Laboratory in Mathematics and 
Science. Mr. Fred O’Neal. A Compiitcr-A.ssisted Instruction 
Laboratoiy in Matlipmatie.s and Science. Bingham Junior High, 
7618 Wyandotte, Kansas City, Missouri 64114 

This project will investigate the uses, techniques and procedures 
of eompnte.r-assisted instruction in mathematics and science .at 
the eighth grade level. The staff will prepare supplementary and 
enrichment materi.als and will conduct in-service teacher training 
activities in conjunction with the University of Missouri at 
Kansas City. The materials and facilities will be prepared in 
19C8 with pilot operation scheduled for 1969. An evaluation 
procedure will be established as the project progresses. 

Frederick County Quality Improvement Proyram for Mathematics. 
Mi.s.s Louise AYeagley, Frederick County Quality Improvement 
Program for Mathematics, Frederick County Board of Edu- 
cation, 115 East Church Street, Frederick, Maryland 21701 

The purpose of this project is to beh.avior.-iHy describe and 
sequence a portion of the mathematics curriculum in order to 
provide a model for possible future curriculum development. The 
writing of grade five mathematics, the testing, and the model 
was to have been completed by May 1968. 

The Greater Cleveland Mathematics Program of the Educational 
Besearch Council of America (GCMP). Mr. John F. Mehegan, 
Educational Kesearc'h Council of America, Kockefeller Building, 
614 Superior NW, Cleveland, Ohio 44113 
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(•C\MP set oat to ilevelop a comprehensive, sequential mathematics 
pro^'ram for all cliildrcn in grades kindergarten through twelve, 
a program which is both mathematically correct ami pcdagogically 
sound. 

Jndividnalhj Prcscrihed Malhiuudica hisiniclion (IFI ?[afh). Henry 
Colien. Lcaniinjr Tvcseareli & Hevelopiiient Center. ICO N. Craig 
St.. University of Pitl.sbiirgli, Pittsbnrgli. Penii-sylvania 35213 

Neu' JIampxhirr Mathemnlics I and Malhcmatics II. Fernard J. 
l^rcvost. Xew Hamp.diire lilatliematie.*; I and Matlieinatics II, 
Con.snltant. Hath; >State Department of Education, State House 
Annex', Concord, New Hampsbii-e 03301 

’I Ills project proviilcs a two course niathcinatic.s sequence in 
frrailcs nine ami ten for non-college bonml students. The course 
materials provide experienecs in arithmetic and geometry con- 
currently with the development of a basic Algebra I background. 

Nciv York State Education Department. Gordon E. Van ITooft, New 
York State Education Department, Albany, New York 12224 

In addition to booklets listed in previous Clearinghouse Peports, 
the following have been produced: 

1. Z^rathematics 7-S (Syllabus 19C7) 

2. .Science 7-S-n, Block G, Living in the Space Age 19C7. 

3. Science 7-S-O, Block IT, Weather and Climate 19C7. 

‘1. Science 7-S-9, Block I, Forces at Work 19CC. 

C). Science 7-S-9, Block K, Energy at Work 19C7. 

6. Experimental Biology Syllabus, 19C7 edition. 

7. Pliysics Syllabus, 19C6. 

S. Tips and Techniques for Elementary Science, 19C6. 

.0. Air Pollution, 1966. 

10. Water Pollntion, 1967. 

An Earth and .Space Syllabus revision is in preparation for 
publication in the fall of 1968. 

Penmylvania Retrieval of Information in Mathematics Education 
System (PRIMES). Emanuel Berger, Bureau of Research Ad- 
ministration and Coordination; Doris E. Creswell, Bureau of 
General and Academic Education, Department of Public Instruc- 
tion, Box 911, Harrisburg, Pennsylvania 17126 

Ponce Curriculum— Production and Translation of Science and 
Mathematics Materials. Mrs. Josefina S. Oliver, Box 1125, Ponce, 
Puerto Rico 00732 

Program for Pre-College Centers, Curriculum Resources Group 
(CBG). Mrs. Emily Morrison, Institute for Services to Educa- 
tion, 55 Chapel Street, Newton, Massachusetts 02160 
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'iscansiii MaUumulks Cuniculiim Pnblivatwns. (Jeuiire h. Ileii- 
dcrson, AVisuonsiii I\r;itheniatie.s Curiiculum Piibliwitions, De- 
partment of Public Instruction, 32G Lanjjdon Street, ^[adisou, 
AViseonsin 53702 

Ciirrii-iiliim IiuIIctiiis for Wisconsin scliouls arc prariiii-il for 
grades K to twelve. The Iv*G guide is coinidcte and is being 
tested. The otliers will follow in 19G9 (7-S) and 3970 (9-li). 
32aeh bulletin is organized in terms of specific behavioral ob- 
jectives. The synopses represent complete projects or projects 
in the preliminary stages of dovelopinent in various localities 
throughout the United States or projects which do not involve 
curriculum development but which -will be of interest to persons 
concerned with curriculum. 



